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Fo:REWORD 
The present study was undertaken at the suggestion of Marion F. Tedens, 
SUperviso~ of Typewriting in the Chicago Public Schools. During the Wood-
Freeman study in 1929-31 in which two Chicago public schools participated, 
Mrs. Tedens was delegated by the Superintendent to inspect the experiment as it 
operated in the city system and advise him of her reaction. 
In her report to the SUperintendent she gave credit to the investigators 
for their forward thought but took issue vnth th~~ in one important respect. 
She considered fundamentally unsound a plan which would allow incorrect habits 
of fingering to develop and to be practiced over a considerable length of time. 
She maintained that bad habits are hard to eradicate, that incorrect habits of 
fingering established in the elementary school will more than likely re~uire 
correction later on and prove a handicap to learning in after years. 
Aware of the immediate favorable outcomes of the Wood-Freeman study, Mrs. 
Tedens was alert to the need of gauging correct typewriting techni~ue to the 
ability and interests of children in the elementary school. Only correct type-
writing techni~ue should be taught, or encouraged, at any level she contended. 
Mrs. Tedens suggested to the writer an experimental study of the education 
al use of the animal keyboard typewriter as a timely problem, worthy of scien-
tific investigation. 
~LE OF CONTENTS 
FOREWORD • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • i i i 
CHAPTER 
I. 
PAGE 
STATE1'~1ENT OF TliE PROBLEM ••••••••••••••••••••••••••••••••••••••• 1 
A. Scope of Previous Studies.. . • • . • . . . . • • • . • . . • . • • • • • • • . • • • • 1 
:S. Reasons for the Present Study............................. 2 
C. The Animal Keyboard Typewriter........................... 3 
D. Animal Keyboard Technique. • • • • • • • • • • • . • . . • . • • . . . • • • • • • • • • 3 
E. The Problem.............................................. 5 
II. REVIEW OF THE LITERATURE IN TEE FIELD.......................... 6 
A. The Major Studies........................................ 6 
:S. Articles in Periodicals.................................. 16 
C. Summary, of Research in Elementary School Typewriting..... 30 
I I I • EJCPERil4ENTAia PROCEDu:eE. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 35 
A. The Preliminar,r,Experiment............................... 35 
B. The Experiment Proper.................................... 35 
C. Suggested Procedure for Introducing the Typewriter in 
Second Gracie. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • 46 
IV. PRESENTATION AND INTERPRETATION OF OBJECTIVE DATA.............. 49 
A. The Pairs. • • • • • . . • • . . . . • • • • • • • • • • . • • • • • • • • . . • • . • • • . • . • • • • 49 
B. Stlbjeot Gains............................................ 68 
C. \i'ri tten Expression........ • . • • • • • • . • . . • • . • . . . • • • • • . . • . . . • 80 
D. Original Written Expression.............................. 86 
CHAPTER 
v. 
VI. 
TABLE OF CONTENTS 
PAGE 
E. ~ewriting Achievement •.•.•.••••••••••••.•..••.•....•• 89 
F. Summary, of Facts Revealed Through a Stu~, of Objective 
Findings. . • . . • . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . • 95 
PRESENTATION AND Il~RPRETATION OF SUBJECTIVE DATA ••••••••••••• 
sm~ AND CONCLUSIONS •••••••••••••••••••••••••••••• .......... 
98 
104 
A. Summary.. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 104 
:S. Conclusions.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106 
C. Implications ••••••••••.••••••••.•.•••..•••......••....• 107 
D. Suggestions for Further Research •••••• . ............... . 
BIBLIOGRAPHY •••• 
....................................................... 
108 
110 
APPEIIDIX. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 113 
Blllletins.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114 
Tables.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119 
Second-Grade Children's Typewritten Expression ••••••••.•••• 134 
LIST OF TABLES 
TABL'm PAGE 
I. Research and Current Articles in the Field of Elementa17 Type-
·writing. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 17 
II. Grade Placement and Duration of Nine Elementar.1. Typewriting 
Experiments. . • . • . . . . . • . . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 31 
III. Data on Pairs. . • . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 50 
IV. Mean Chronological Ages in Months for Control and Experimental 
Groups.. • • • • . . . . . . . . . . . . . . . •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 
V. Mean Intelligence Quotients for Control and Experimental Groups 
as Measured by Xuhlmann-Anderson Tests, Grade II •••••••...••••• 65 
VI. Mean Mental Ages in 1-lonths for Control and Experimental Groups. 66 
VII. Distribution by School of Pupils Constituting the 83 Pairs..... 67 
VIII. Reading Completion Gains in Months for Control Group as Measured 
by, Metropolitan Achievement Tests, Pri~. II Battecy,: Forms 
A and C. • . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 
IX. Reading Completion Gains in Months- for Experimental Group as 
Measured by, Metropolitan Achievement Tests, Pri~. II Batter.1: 
Forms A an.d C. . • . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • 70 
X. Paragraph Reading Gains in Months for Control Group as Measured 
by, Metropolitan Achievement Tests, Primary_ II Battecy,: Forms 
A an.d C. . . • . . . • • • • . . . . . • • . • . • • • • • . . . . . • . . . • . . . . . . • . . . . . . . . • • . • • 71 
XI. Paragraph Reading Gains in Months for Experimental Group as 
Measured by Metropolitan Achievement Tests, Pri~, II Battery: 
Forms A 8lld C . • • . • • . • • • • • . • • . • . • . • • • • • . • • . • • • . • . . . • . • . • . • . • . . • . 71 
XII. Voeabulacy, Gains in Months for Control Group as Measured by_ 
l-tetropolitan Achievement Tests, Primary II Battery: Forms A 
an.d c. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72 
XIII. Vocabulary, Gains in Months for Experimental Group as Measured 
by Metropolitan Achievement Tests, Primary II Battery: Forms 
A a.n.d C. • • • • • • • • • • . . . . . . . . . . • . • • . . . • . • . . . . . . • . . . . . . . . . . . . . . . • . • 72 
XIV. Language Usage Gains in Months for Control Group as Measured 
by Metropolitan Achievement Tests, Primacy, II Battery: Forms 
A an.d C........................................................ 73 
LIST OF TABLES 
XV. Language Usage Gains in Months for Experimental Group as 1-!easured 
by, Metropolitan Achievement Tests, Primary II :Battery: Forms A 
a.n.d c. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 
XVI. Spelling Gains in Months for Control Group as Measured by Metro-
politan Achievement Tests, Primary II :Battery: Forms A and C •••• 74 
XVII. Spelling Gains in Months for Experimental Group as Measured by, 
Hetropolitan Achievement Tests, Primary II :Battery,: Forms A 
Bll.d c... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74 
XVIII. Comparative Mean Gains in Months for Experimental and Control 
Groups.. . • • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 75 
XIX. Reading Gains in Months-%, Median, and Q1--for Experimental 
and Control Groups ••••.••••.•••••••..•••••..••.•••.••.....•...••• 79 
XX. English Gains in Months-%, 1-!edian, and ~--for Experimental 
and Control Groups.......... . . . . . . . . . . . . . . . • . . . • • • . . . . . . . . . . . . . . . 79 
XXI. Amount of Written Expression........ . . . . • . . • • • . . . . . . . . . . . . . . . . . • • 83 
XXII. Mean Number of Words Written by the Control and Experimental 
Groups. • • • • . . . . . . • • • . . • . • • . . . . . . . . . • . . . . . • . . . . . . . . . . . . . • . . . • . . . . • 84 
XXIII. Amount of Original Written Expression •••••••••••••••..•.•••••••••. 87 
XXIV. Mean NUmber of Words of Original Writing Contributed by the Con-
trol and the Experimental Groups •••••••••• o •••••••••• o.. • • • • • • • • • 88 
XXV. Amount of Typewritten Expression Produced by 83 Pupils in 26 
Weeks.. . . • . • . • . • . . . . • • . . . . . . . • • • . . . . . . . . . . . . . . . . . . • . . . . • • • . • . . . . . 89 
XXVI. Per Cent of Writing Done on the Type,..rriter by the Experimental 
Group ••• ••• -:.. . . • • • . • • • . • . . . . • • • . . . . . . . . . . . . . . . . . • • . . . • . . . . • . . • • • 90 
XXVII. Mean Typewriting Achievement of 80 Second-Grade Children After 
25 Weeks of Classroom Experience with the Animal Keyboard Type-
writer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • 92 
XXVIII. A Comparison of Handwritten and Type\'lritten Spelling Test Scores 
as Measured by, Metropolitan Achievement Test, Primary, II :Battery: 
Form C •••••.•••••••...••• ...........•••...••••••.••...•.•.••••.•• 94 
LIST OF TA:BLES 
~~ PA~ 
AI. Intelligence Quotients, Chronological Ages, and Mental Ages for 
Control and Experimental Groups ••••••••••••••••••••••••.••••••• 119 
AII. Metropolitan Achievement Test Differences for Individual Pupils 121 
AIII. Amount of Written Expression Produced by Control and Experimen-
tal Groups. . • • . . . . • . • . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . • . . • . 123 
AIV. Amount of Written Expression Produced by, Control and Experimen-
tal Groups Arranged by,Pairs ••••••••••••••••••••••••••••••••••• 127 
AV. Relative Scores as Measured by Elementary Typewriting Achieve-
ment Tests Form A and Form B ••••••••••••••••••••••••••••••••••• 130 
LIST OF PLATES 
J?LAT.E PAGE 
r.. Second-Grade Children at the Typewriters • • • • • • • • • • • • xii 
II .• Second-Grade Activity,Program •••••••••••••••••• 34 
IIt.. Classroom Use of the Typewriters •••••••••••••••.• 48 
LIST OF FIGURES 
FIGUBE PAGE 
1. Animal Keyboard Technique • • • • • • • • • • • • • • • • • • • • 4 
2. Two-:B Children Typewriting • • • • • • • • • • • • • • • • • • • 97 
Al. Invi~ation and Story Typed by, 2B Pupils Using Correct Typewriting 
Technique . • • • • • • • • · • • • • . . . . • . • • . . • . • • 134 
A2. Seasonal Greetings Typewritten by Second-Grade Pupils Using Cor-
rect Type~~iting Technique • • • • • • • • • • • • • • • • 135 
A3. Original Composition--Letters Typewritten by 2A Pupils • • • •• 136 
A4. Original Typewritten Composition by a 2A Pupil Using Correct 
Typewriting Technique • • • • • • • • • • • • • • • • • • • • • 137 
A5. Original Typewritten Compos! tions by 2A Pupils Using Correct 
Typewriting Technique • • • • • • • • • • • • • • • • • • • • • 138 
A6. 
A7. 
Original Typewritten Compositions by, 2A Pupils • 
Original Typewritten Compositions by 2A Pupils • 
. . 
. . 
• • • • • • 139 
• • • ••• 140 
AS. Original Typewritten Compositions of a Second-Grade Pupil as of 
January 27 and May 26 • • • • • • • • • • • • • • • • • • • • • 141 
A9. Original Typewritten Compositions by, 2A Pupil at :Beginning and 
End of Semester • • • • • • • • • • • • • • • • • • • • • • • • 142 
LIST OF CHARTS 
CHART PAGE 
l. Comparative Reading Gains in Months for Experimental and Control 
Groups. • • . • . . • • . • • • • • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • 77 
2. Comparative Language Usage and Spelling Gains in Months for Ex-
perimental and Control Groups •••.•...•...•••••••.••••.•••..••.•• 78 
3. Mean Number of Words Written by Experimental and Control Groups. 85 
4. Mean Number of Words of Original Expression Produced by, :Both 
Gro1:1p s. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • . . . • • • . • • • • • • 85 
5. An Analysis of the Writing Done by the Experimental Group....... 91 
. 
~ 
LL1 
!-
<[ 
_} 
0.. 
CB:APTim I 
STATEMENT OF 'lliE PROBLEM 
In relatively recent times educators have recognized the need for scien 
tific investigation concerning the use of the typewriter in elementary educa 
tion, and the last decade has produced interesting and valuable studies of th 
worth of the typewriter in the elementary school. 
A. Scope or Previous Studies 
The problems or the recent investigations lay not in the attainment o 
typewriting skill as an end in itself, but in the use of the typewriter as 
aid in learning. Research has revealed that the typewriter is an aid to learn 
ing in the elementary school, but it has made no attempt to suggest a suitable 
technique for the use of the typewriter at the elementary level. 
In general, little attention has been given to the matter of correct 
tion of the typewriter. One investigator states: "Most of the children in the 
first grade used one or two fingers; a few used as many as three fingers a 
ttmes.nl Another investigator reports: 
l 
Indeed, first and second grade children can usually employ only the 
first and second fingers effectively in striking the keys. In the 
third grade, same children can use both the first and second fingers. 
In the fourth, fifth, and sixth grades, many children can use all of 
the fingers in striking the keys. It should be borne in mind, howeverp 
that no matter how few fingers a child uses, he is able to obtain impor-
Cecilia E. 'Ohlt~et:e~, ~ Ex;perimental Study 2!_ ~ Effect 2!. ~ ~ 2!. _2 
Typewriter .2!! Beginning Reading• Contributions to Education, No. 610, New 
York: Bureau of Publications, Teachers College, Columbia university, 1934. 
P• 59. 
tan:t educational benefits from ty:pewritinz. 2 
In the case of the najori ty of second and third gre.de children, it 
does not seem vlise to attempt close adherence to a systen of fingering. 3 
Still another investigator describes typev~iting taught formally from 
the start, with correct fingering even in first and second grades, and by a 
teaching procedure suited on the whole to upper grades or to high school 
4 
classes. A limitation, therefore, in preceding studies is the absence of 
appropriate method for introducing the typev~iter to little children. In-
correct habits, particularly in fin:;e:ring, had been allowed to develop. 
B. Reasons for the Present Study 
If, vdth little or no regard for correct technique, the typewriter has 
been a helpfUl device in the elementary school, howmuch better would be the 
~esults if it were effecti"trely introduced and properly used. Re-teaching in 
~ater grades or in high school ~uuld be avoided. 
Yoakam states that "The more frequently an act is performed inaccurate-
~y, the harder it will be to perform it accurately later."5 
The Oammittee on Reading of the National society for the study of Educa-
tvion recognized the necessity of initiating the formation of definite habits, 
~ttitudes, and skills in first grade and continuing the instruction through 
~econd and third grades. 6 
f,Ralph Haefner. "Vocational and Non-vocational TYPewriting." Educational 
Method 13:19-25. October, 1933. P. 23. 
~alph Haefner. The Ty;pewriter.!!!, ~ Prirnary ~Intermediate Grades. 
Chicago: The Macmillan Company, 1932. P• 73. 
~Wayne John Calahan. Touch Ty;pewri ting in 1!£. Elementary Schools. Unpublished 
}~star's Thesis. Department of Education, University of Chieago, 1935. 
~. Gerald A. Yoakam. Reading~ study. New York: The l'lacmillan Company, 1930. 
p. 322. 
~ ~National Society for the Study of Education. Twenty-Fourth Yearbook, Part I. 
Bloomington, Illinois: Publi~School Publishing Company, 1925. 
2 
Accordingly, the purpose of this study is to investigate, With a teach-
ing procedure which aims to establish correct fingering, the e:f'tect of the 
use of the typewriter on learning to read and write in second grade. Is it 
reasonable 1D introduce cor.rect fingering of the :typewriter in the elementary 
school" 
In an effort ~ canbine the formal procedure usually implied in correct 
typewriting technique with the infor.mal procedure of the skilled primary 
teacher, the animal keyboard typewriter has been devised. 
c. The Animal Keyboard Typewriter 
Tl:B animal keyboard typewriter is a standard portable machine which has 
on the key tops, with the letters, miniature designs of animals. The keys, 
of course, type the usual letters and also the symbols for "divided by", 
"multiplied byt", "Plus", and "equals". The purpose of the "'animal• designs 
is to indicate fingering to primar,y children; the same design appears on 
all key tops to be struck by any one finger. On the key tops to be struck 
by the fingers of the left hand, beginning with those to be struck by the 
little finger, are pictures of birds, dogs, rabbits and bears. On the key 
tops to be struck by the fingers of the right hand, beginning with those 
to be struck by the pointer finger, are pictures of ducks, mice, kittens, 
and pigs. On the space bar, to be struck by the right thumb, is a parade 
of elephants. The background color varies with each motif. 
D. Animal Keyboard Technique 
Animal keyboard technique is a t eaehing method 'tV which one attempts to 
develop correct typewriting habits through a process of association consis-
tent with the interests and abilities of little children. By means of 
color and the animal designs the fingers are associated with their proper 
3 
--------------------------------------------------------------------~ 
keys • Finger rings with colorful designs similar to those on the keyboard 
are usedto help fix the associations. On the left hand the little finger 
wears the ~ ri:~g and strikes only the keys q, ~ and ,!, marked with the 
~design; the thinlfinger wears the dog ring and strikes only the keys 
.!!' ~' and b markedwith the dog design; the second finger wearsthe rabbit; 
ring and strikes only rabbit keys; the pointer finger wears the ~ ring 
and strikes only ~ keys. 
Figure 1. Animal Keyboard Technique 
In similar manner, rings indicate the keys to be struck by the fingers of 
the right hand. The use of the rings is discontinued as soon as the 
association is fixed between a finger and its keys. 
4 
E. The Problem 
The purpose ot the present study is to discover the extent to which 
the typewriter and the use ot the animal keyboard typewriting technique 
aid children in learning to read and write in second grade. 
Can second-grade children learn correct typewriting habits, using 
animal keyboard typewriters and the animal keyboard typewriting technique? 
Is the animal keyboard technique :practical? Within the limits ot the data 
ot this experiment, what conclusions can be drawn relative to the educational 
use ot the typewriter in second grade? 
5 
CHAPTER II 
REVIEW OF TEE LITERATURE IN THE FIELD 
Although the use of the typewriter for very young children is not new, 
the growing appreciation of the value of scientific investigation of educa-
tional problems has produced in the past seven years valuable reports of re-
search directed toward the use of the typewriter in the elementary school. 
Facts re~ealed through the earlier studies are basic to the later investiga-
tions and the limitations of each have suggested the need tor further re-
search. 
In this chapter a S1lliilll.e.rY of the literature in the field of elementary 
school typewriting is presented. Following the summaries of the five major 
studies, digests of pertinent articles which have appeared in educational mag-
azines are made. 
A. The Major Studies 
No doubt the investigation which has gained the most widespread atten-
tion is the experimental study made by Ben D. Wood and Frank N. Freeman, be-
gun in 1929 and published in 1932.1 About 15,000 children in thirteen school 
systems, taught by over 400 teachers, participated in the experiment tor one 
school year, and about 4,000 children in si% school systEIIlB, taught by about 
150 teachers, participated during two school years. All levels from kinder-
1 
Ben D. Vood and Frank N. Freeman. ~ Experimental Study !!!.. .:!!a! Educational 
Influences .2!, 2 Typewriter !,a.~ Elementary School Classroom. Chicago: 
The Macmillan Ccmpany, 1932. 
garten through sixth grade were included in the experiment. The purpose of 
the investigation was two-fold: to stuay the nature and extent of the educa-
tional influences of the portable typewriter when used as a part of the reg-
ular classroom equi:pnlent in the kindergarten and elementary grades; and to 
stuc3y the pedagogy- of the typewriter as a classroom instrum.entali ty • 
Equality of experimental and control groups was based upon training, e» 
perience, and ability of the teachers; upon curriculum opportunities, social 
and economic background, ch.m nological age, intelligence, and initial achieve-
ment of pupils. 
Intelligence was measured by the Pintner-ounningham Test in grades ow 
and two and by the National Intelligence Test in grades three to six, inclu-
sive. Initial achievement was· deter.mined by Gates Reading Tests--TYPes 1, 2, 
snd 3-in grades one and two, and by the st8llford Achievement Tests, primary 
and advanced, in grades three to siX, inclusive. Final achievement was meas-
ured by complete Gates Reading Tests, or Stanlord Achievement Test. Initial 
and final achievement in han.d.1uri ting was measured for rate and quality by the 
Ayres Handwriting Scale. Specially constru.cted typewriting tests were used wit 
the experimental group to measure speed and accuracy in typing. A measure 
was ll.so made of the amount of writing done by the children in both groups. 
7 
During the first year comparative gains were based upon 2,383 children m 
typewriter classes and 3,738 children in control classes. Classroom conditions 
were as nearly alike as possible for both groups, except that in kindergarten ~­
and first grade, experimental classes spent an average of 50 to 80 minutes a 
week at the typewriter--other grades 90 to 130 minutes--while the control 
classes spent the time learning to read. The children of the experimental 
group were shown that, in general, the right hand was used to strike keys on 
the right side of the machine, the left hand to strike keys on the left side, 
8lld the thumb for spacing. Various operations of the typewriter were damon-
strated. 
Because of the limitation of financial resources, the control group was 
eliminated from the second-year program. During the second year the gains of 
1,435 pupils were compared w1 th their first-year gains. About one-third of 
these children had teachers during the second year who were new to the ~. 
periment. 
The results seamed to indica:lie that the second-year test data were in har 
mon:y w1 th those ot the first year in showing superiority o:r experimental over 
control gains, but, in spite ot large excess gains in the upper grades, the 
evidence was not clear enough to warrant the conclusions that the typewrite 
accelerated second-year gains beyond first-year gains, or that it had a dif 
2 ferential influence as between the upper and lower grades. 
The median typing rate Slid accuracy were about the same at the end o:r 
second year as at the end of the first year tor groups in corresponding grades. 
The study as a whole fUrnishes evidence: 
(1) that it is feasible to use the typewriter in the conduct of the 
ordinary work in the elementary school, (2) that the use o:r the type-
writer in the informal fashion in which it was employed in this study 
produces an average typing speed approximately equal to the average 
handwriting rate in each grade, and also yields a very considerable 
degree of typing accuracy at the end of one ye~'s use, (3) that the 
use of the typewriter stimulates elementary school pupils to produce 
2 
Gains of grade three were based on Gates Reading Test the first year, and 
on the Stanford Primary in the second year. 
more written material than they would otherwise produce, (4) that 
the classroom typewriter, as used in this experiment, entails no 
loss in handwriting quality or handwriting rate, (5) that it very 
probably raises in some measure the level of achievement in some 
of the fundamental school subjects, without observable loss in any 
subject, and finally, (6) that the teachers regard the typewriter 
as a valuable educational instrument and approve its use in their 
own classes, While the pupil~ enjoy typewriting and look upon the 
typewriter with marked favor. 
In a study published in 1932~ Haefner has presented and interpreted, 1n 
terms of practical school situations, various aspects of the pedagogical and 
administrative problems which developed during the study described above, for 
which he was field director.4 Haefner's book is the second of the two-volume 
report on the Elementary School T,ypew.riting Investigation conducted tram ~929 
to 1931, the study by Wood and Freeman previousl:r mentioned being the first 
volume. From the data gathered during the two-year experiment, Haefner has 
selected and presented those types which should help to solve important class-
roam problems. 
Analysis of the actual difficulties encountered by the children using the 
machines from kindergarten through the sixth grade showed that elementary 
school children experienced most of their difficulties in the operation of the 
keyboard--striking keys inaccurately, using hands ineffectively, writing one 
letter over another, and j aiiiiling the type bars. The study does not imply any 
particular system of fingering, but suggests the general use of both hands on 
the proper sides of the keyboard. The typewriter operated by very young chil• 
3 
Wood and Freeman. .2E.• ill• , P• 184. 
4 
Ralph Haefner. !!!!, 'rypewri ter .!!!; the PrimarY .!!!S Intermediate Grades. 
Chioago: The Macmillan Company, 1932. 
dren in a manner which seemed unsystematic may still make important contribu-
tiona to their grasp of school activities. 
The difficulties which confronted first-grade children were the same as 
those which contronted kindergarten children--inability to read and physical 
tmmaturity. Second-grade children were ready to use the typewriter by reason 
of their knowledge of symbols, letters, and numerals, their reading experience, 
and their physical development. 
In the case of the majority of second and third grade children, it 
does not seem wise to attempt close adherence to a sYstem of fingering ••• 
Most second and third grade children are able, however, to use more 
than one finger of each hand •• • 
••• All should be encouraged to use the first finger correctly on the 
first two columns, and one of the othEr fingers on the remaining columns. 
A small number of children will be interested in writing ver5 systemati~ 
cally. They should be assisted and encouraged in doing this. 
Using the typewriter in grades four, five, and six furnished a means of 
rapid written expression, aided in the preparation of comprehensive pieces of 
writing, and motivated individual types of writing. Because of developing 
physical maturity, the acquisition of a number of educational skills, and e:x-
perience with subject matter, children in these grades were prepared to use 
the typewriter more efficiently. Systematic operation of the keyboard should 
pe:nnit a large amount of practical writing and lay the basis for accurate fin-
gering for the majority of children. 
According to their own written statements, children in all elementary 
grades were overwhelmingly in favor of the classroom use of the typewriter; 
and after two years' experience with the typewriter a large group of teachers 
expressed their favorable attitude toward the use of the machine. 
5 
Ralph Haefner. 2.1• ~·, P• 73. 
.1. 
A study by Unzicker involved 226 first-grade children fram six schools-
five schools in Elizabeth, New ~ersey, and one, the demonstration school at 
6 Teachers College, Columbia University, in New York City. The schools in 
Elizabeth included seven classes; the school at Columbia included three. Ten 
teachers participated. The equivalent groups method was used. 
Fram each classroom was drawn an equal number of both experimental and 
control pupils, and an attempt was made to equate as many children as possible 
within roams. Equating was based upon mental ages ascertained through the De-
troit First Grade Intelligence Test tor Beginning FUpils or through the Stan-
ford-Binet Tests. 
The experiment extended through seven uninterrupted months (fram OctobeJ 
10, 1931 to May 20, 1932). The programs for both groups was the same except 
that, for the experimental group, 75 to 90 minutes a week were given over to 
the use of the typewriter, the time taken proportionately from all subjects. 
No attempt was made to develop typewriting technique. 
To measure reading achievement, Gates Primary Reading Tests, Detroit Word 
Recognition, Haggerty Reading E:xamination, Gates Visual Perception, and Gray's 
Oral Reading Paragraphs were given. To •easure typewriting achievement, e-
qui valent forms o~ a typewriting test devised for first grade by Ralph Haefner 
were given. The 90 children who took both the January and May tests wrote, 
after using the typewriters tor seven months, an average of 16.22 letter spaces 
per minute, with 5.87 per cent error-the equivalent of 3.25 gross words per 
minute. Progress in accuracy seemed to precede progress in speed. 
6 
Cecilia E. Unzicker. ~ E;perimental Study E! ,2 Effect 2!.. _2 ~ E!_ _2 
Typewriter .2!!. Beginning Reading• Contributions to Education, No. 610, New 
York: Bureau of Publication, Teachers College, Columbia University, 1934. 
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On the average 4410 words were written by each typewriting pupil. These 
results were based upon the findings in the folder of an average pupil in each 
~ 
typewriting class. 
The term "average pupil" refers to the pupil whose writing in-
dicated an average in his class in typewriting performance in 
ter.ms of quality, quantity, and variety of materials produced. 
The writings of these selected pupils were sorted according to 
the above classification copied, original, drill and the number 
of words under each grouping was counted. The sum of the worda 
under each classification was divided by the numbe~ of classrooms 
to find the average number of words for each pupil. 
The control group showed an average, written by hand, of two per cent of 
the number of words written by the experimental group during the periods when 
the two groups were working as separate units. 
The important result of 1J'Jlzi.cker' s study is that typewriting, as carried 
on in her expertment, does not har.m the reading of first-grade pupils taught 
by the most progressive methods. 
In 1935, Colahan conducted an experimental study in Woodstock, Illinois 
. 8 
in co-operation with the Woodstock TYPewriter Company. The experiment, in-
eluding 265 children from the first through the fifth grades-120 in the type-
writing group and 145 in the control group--extended for ten weeks. Touch 
typing, the method used universally in typewriting classes in secondary anc 
business schools, was formally taught. 
A preliminary unscientific exploratory experiment with six first grade 
pupils was conducted from September, 1934, until the Christmas holidays. The 
7 
Cecilia E. Unzicker. 21?.• ill•, P 85. 
8 
Wayne John Colahan. Touch Typewriting.!!, 1:!2, :Elementary SChools. Unpublishe~ 
Master's Thesis, Depar1:mmt of Education, University of Chicago, 1935. 
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children wrote for ten minutes after school every day, on standard typewri terf 
with blank keys and primer type. 
In February, 1935, the larger experiment began. Twenty-four standard 
typewriters, similar to the ones used in the preliminary experiment, were 
loaned to furnish one classroom in each of two elementary schools. An experi· 
enced typewriting teacher who had additional training in teaching primary an< 
intermediate grades was employed. The experimental group was made up by taking 
as far as possible, a cross section of each grade. In each school twelve chil~ 
dren were selected trom each grade according to intelligence, achievement, anc 
teacher judgment. To deter.mine achievement Gates Reading Tests were used ~ 
grades one and two, aDd Stanford Achievement Tests in grades three, tour, and 
tive. 'Writing samples were tak:Eil, and grades one and tw, which used manuscrip1 
writing, were graded by the Conard Scale. Grades three, tour, and f'ive, whicl 
used cursive, were graded by the kyres Handwriting Scale. The Y.LOrrison-McOal..~ 
Spelling Test was used on all pupils. 
The limitations of' the experiment were many. The anticipated short dura• 
tion was turther curtailed by unforeseen circumstances. The number of pupil 
in the experimental group was smaller than desirable. As regards the progres 
in typewriting, no scientific measures were available, and the evaluation waf 
merely subjective. The help of two experienced touch typewriting high schoo 
teachers was called in. They went over the work caref'ully and were agreed tha: 
the results gained in the time spent were nearly equal to the progress secon~ 
school pupils make in the same time. 
The results of' this largely non-scientific experiment indicated that gai1 
was made in all branches of work and added interest in school resulted. The us4 
of the typewriter provided a new and interesting kind of drill, and presented 
a different angle on written communication. 
On the findings of this experiment, touch typing was to be taught in the 
elementary schools of Woodstock in the school year 1935-6, not alone to an 
experimental group, but to all firs"b-, secon&, thir&, fourth:-, and fifth -grade 
children. The introduction into sixth, seventh, and eighth grades was to be 
~de in the school year 1936-7. 
The Spencer study was a part of the experiment carried on under the di-
rection of Wood and Freeman. 9 The larger study was concerned with the in-
fluences of the typewriter on achievement in subject matter as a whole; the 
SPencer study attempted to show the influences of the typewriter on the var-
ious phases of reading ability. 
The study is reported under two main headings: Part A and Part B. 
Part A deals with seventy first-grade pupils of the Frick School in Pittsburgh, 
individually paired on the basis of mental age obtained from the Stanford!!_-
vision of the Binet Test, and group paired on the basis of several Gates ~~ 
--r-- _...,. . - . 
. . 
~Ability Tests. It reports an attempt to control all factors relative to the 
experimental classes~ teaching procedure, and teaching personnel. The same 
teachers taught. in experimental and control classes, using the same course of 
study and the same content. The time distribution for the various phases of 
" . . . ,,, . ..... ·•' ~ ·~ 
daily w:>rk was the same, except that experimental classes were allowed to use th ~ 
9 
Herbert Lincoln Spencer. ~ E;perimental Study Showing~ Relative Influ-
ences .2! ~ Typewriter£!!.~ Various Phases .£!.Reading Ability Among 
Elementary School Pupils. Unpublished Master's Thesis, Department of 
Education, University of Pittsburgh, Pittsburgh, Pennsylvania, 1934. 
14 
~~--------------------------~ 
typewriters during the home-roam periods. The initial tests were given in 
September, 1932, and the final tests in June, 1933, making the duration of 
part A, one school year. Gates. Primary Reading Tests and Gates Pronunciation 
Tests were used to measure achievement, as well as to equate groups at the 
beginning of the experiment. 
Part B deals with pupils in grades one to six inclusive, in three Pitts-
burgh schools. Experimental and control schools were selected on the basis 
of pupil and teacher attainment as shown by school records. Pupils in the 
Frick School were used as experimental classes and pupils in the Holmes and 
the Friendship SChools were used as control cl.asses. No attempt was made in 
Part B to pair pupils inJlividually, but an attempt was made to get as many 
pupils as possible in both experimental and control classes who had complete 
test records for comparing groups as wholes. McCall's equivalent group tech-
nique was used. 
Begun in September, 1929, Part B was divided on the basis of grade and 
length of experimental time, into seven experiments. The duration of Experi-
ments l to 6, inclusive, was one year; the duration of Experiment 7 was two 
and one-half years. The number of pupils participating was 1036. Pintner-
Cunningham Primary Mental Test was used in Experiments l and 2; National Intel:-
ligence Test in Experiments 3 to 7, inclusive. Gates Primary Reading Test was 
used to measure achievement in Experiment l; Stanford Primary Achievement Test 
in Experiment 2; Sangren-Woody Reading Test in Experiments 3 to 7, ·inclusive. 
The conclusions are: (1} Based .2!!_ Results Ez. Grades. The use of the~ 
writer in the elementary school showed the greatest influence on the improve-
1 
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ment of reading in the upper grades; (2) Based~ Phases £!Reading Ability. 
The largest significant excess gains were shown in Word Meaning, Total ~-
in_g,, Organization, and ~ YJ.aterial. The use of the typewriter, especially 
in grades four, five, and six, had a great influence on the pupils' ability 
in reading as measured by ~ !'leaning. Pupils who used typewriters in the 
intermediate grades grasped the total meaning of what they read, better than 
those who did not use typewriters. 
B. .Articles in Periodicals 
~ile the studies already described in this chapter represent the major 
research concerning the educational use of the typewriter in the elementary 
school, there have been published from time to time in educational magazines 
and periodicals, articles relating to the elementary school use of the type-
writer. Table I which follows classifies the articles, as well as the studies 
·reviewed, as to author, and organ and date of publication. A description of 
the articles follows the tabulation. 
Four of the articles included in the table are digests, by the authors, 
of research previously described and are therefore merely mentioned for iden-
tification with the research which they summarize. 
"The Typewriter in the Grades" is a description by Ben D. Wood of ~ 
experimental study carried on by "Wood and Freeman.lO "An Experiment in the 
Use of Typewriters in 1he Elementary School" by Frank N. Freeman11 and "The 
10 
11 
Ben D. Wood. "The Typewriter in the Grades." Grade Teacher 50:350-1, Ja:r. 
uary, 1933. 
Frank N. Freeman. "An Experiment in the Use of Typewriters in the Elemen-
tary school." Elementary School Journal 32:752-9, June, 1932. 
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Typewriter in the Classroomn12 appearing in the Literary Digest, no author 
being named, are descriptions of the same study. 
"The Effect of the Use of the T,ypewriter on Beginning Reading" by Cecilia 
, Unzicker Stuart is a digest of An Experimental Study of ~ Effect 2f. ~ .'!!!! 
~ ~ Typewriter .21! Beginning Reading by Cecilia E. Unzicker. 13 
"Typewriting Enters the Grade School" by Wayne John Colahan is a summary 
of Touch TYpewriting in ~Elementary Schools by the same author.l4 
Three articles criticize, comment upon, or challenge research studies 
already reviewed. In this category are the articles referring to the Wood-
Freeman study, by Nichols, by Lomax, and by Charters, each of whom recognizes 
the worthwhileness of. the problems which the investigators attempted to solve. 
Professor Nichols comments upon the investigation as the study of a worthy p:tib-
lem since it concerns a device or method_which tends to facilitate learning to 
read, but conte11:ds that su~h typewriting as may be taught in the grades can 
have no vocational~signi:t'ican~."15 
Paul s. Lomax, in an editorial comment, emphasizes two general reactions 
to the Wood-Freeman stua.:y.l6 A summary of his criticism follows: 
12 
13 
"Typewriter in, the Classroom" {Editorial). Literary Digest 114:13, Septem-
ber, 1932. 
Cecilia Unzicker Stuart. "The Effect of the Use of the Typewriter on Be-
ginning Reading." Journal~ Business Education 12:20, March, 1937. 
14 
Wayne John Colahan. "Typewriting Enters the Grade School." Nation's Schools 
16:2203, December, 1935. 
15 
Frederick G. Nichols. "Criticism, Comment and Challenge." Journal ~ Busi-
ness Education 8:8-9, November, 1932. 
16--
Paul s. Lomax. "Further Reaction to the Typewriter Experimental Study by 
Professors Wood and Freeman." Journal of Business Education 8:9-10, Novem-
ber 1932. 
(1) Half a century of experience and a large amount of experimental and in 
structional literature seems not to have been thoroughly studied. (2) Woo 
and Freeman leave the impression that they feel impelled to make the case fo 
the typewriter as favorable as possible. Loma:x:.believes a better degree o 
skill should result than the ·report shows. In grades two to six inclusive., 9 
to 130 minutes a week is a favorable amount of repetitive practice under th 
direction of teachers competent to guide the learning process of elementar; 
school children. 
w. w. Charters camnents uponthe Wood-Freen:an investigation as the study o 
a new and promising educational tool.l7 After recounting the substantial bene 
fits to the learning process, Charters concludes from the study, that when thE 
cost element has been controlled typewriters will multiply rapidly and became 
accepted items of elementary classroom equipment. 
In "Typewriting in the Elementary School" Haefner attempts to answer thE 
issues raised by Nichols and Loma:x:.l8 Neither, he says, deals completely wit 
the purposes and results of the study, which did not in any fundamental sens 
concern vocational tuPewriting. He assumes that Nichols is in substantial agree 
ment with the fundamental outcomes of the investigation since he offered n 
objection to the first four-fifths of the report containing the basic evidence 
Haefner further replies that schools exist, at least in part, for the pur 
pose of providing children with experiences that they would not have at home 
School use of the typewriter can be justified if, as Wood and Freeman indicat~ 
17 
.w. w. Charters. "TYPewriting." Zducational Research Bulletin 12:46-7, Feb-
ruary a, 1933. 
18 
Ralph Haefner. "Typewriting in the Elementary School." Journal of Busines 
Education 8:19-20. April. 1933. 
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in their study, it promotes mastery of reading, spelling, composition, and arith 
etic, just as maps, moving picture machines, science apparatus, and music 
nstruments may be defended because they improve the children's grasp of geog 
aphy, science, history, and the arts. 
"Children and Machines" is a 450-word editorial commenting on the favo 
esults of the Wood-Freeman experiment. . The editor urges forming the typewri t~ 
bit early for the advantages of faster and better writing which it affords i 
igh school and college, both for teacher and pupil.l9 He contends that men wh 
to tolerate the annoyances of a machine age should enjoy its conveniences 
In "Vocational and Non-vocational Typewriting" Haefner discusses aims an 
eaching methods in connection. with·the widening use of the typewriter 
.walter s. Boardman, Principal of Oceanside High School, Oceanside, 
tates in "Typewriting--Its Place," that Haefner's article described above, re 
eals one of the reasons why education in general is under such sharp 
oday. 21 Boardman says that typewriting is undoubtedly . an interesting 
d of some value as a teaching device. Be quotes Haefner as saying that th 
, ;ransition from sight-fingering to the touch system is a grave problem which c 
nly be solved by further research, but Boardman states emphatically that it doe 
ot require further research to establish the fact that wrong habits formed earl 
e lifelong handicaps. He advocates more research in interrelation of 
"Children and Machines" (Editorial). Woman's ~Companion 60~4, January, 
Ralph Haefner. "Vocational and Non-vocational Typewriting." Educational L_ -· 
~.!.'.theyd}l~-25, · Oc~obar, .1933. 
1 
Yalter s. Boardman. "Typewriting-Its Place." Educational Method 13:178-t,De-
_:,~~~~-r_...t""'.:l_ . ..;.;:;~3...:.,3_. ----------------------·-------~~ 
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in integrating the work of the various levels of education, and in analysis elf> 
theories before rushing them into print. 
In "Typewriter in the Elementary School: What Are the Administrative 
Aspects?" Haefner describes two typing workbooks--~~ Po1Jz for first 
22 
and second grades, and Fingers t~ ~ for third andfourth grades. He 
points out that the problems involved in extensive use of the typev~iter by 
younger children are relatively simple and results are seemingly commensurate 
with the expense and adjustments necessary. 
"The Influence of the Typevaiter on Reading in the Elementary School" by 
Haefner, presents examples of typewriting achievement in the elementary and 
intermediate grades and attempts to show the relation between typing and com-
23. 
prehension, preception, eye movements, and reading. Haefner indicates the 
advantages attending the usc of the typewri tar in the elementary school, and 
says that the possibilities of the machine in relation to reading warrant fur-
ther detailed and careful research. 
In "An ~eriment in Teaching Touch Typewriting to Pupils in the Fifth 
and Sixth Grades," R. s. Rowland describes an experiment which he conducted 
24 
during the second semester of the school year, 1928-9. The purpose of the 
study was to find out how well pupils in the elementary school learn. typewri t-
22 
Ralph Haefner. "The Typelt'il'i ter in the Elementary School: What Are The 
Administrative Aspects?•• American School Board Journal 93+29-30, December, 
1936. 
23 
Ralph Haefner. "Influence of the Typewriter in the Elementary School" 
Elementary English Review 13:291-4, December, 1936. 
24 
R. s. Rowland. "An Experiment in Teaching Touch Typewriting to Pupils in 
the Fifth and Sixth Grades." Elementary School Journal 30:533-8, March 
1930. Same. bibliog. Educational Research Record 3:37-43, October, 1930 
same. cond. Journal of Business Education 4:15-6, June, 1930. 
1D8• Touch typewriting was taught to an experimental class o:f :fifth- and sixth-
ada children in Lincoln, Nebraska. For :fifteen weeks the class met after 
school :five days a week, :for a session o:f :forty minutes. Nineteen pupils--
eight boys and eleven girls--completed the :fifteen weeks. Seven were :from the 
i:fth grade and twelve were :from the sixth grade. The average age was eleven 
ears and two months; the average intelligence quotient was 110.5. Because 
the achievement was probably influenced by a number o:f :factors--intense inter-
est in the work, average I.Q. slightly above normal, large number o:f absences, 
the inexperience o:f the experimenter in handling children of that age, the 
time o:f day at which classes were held, the length o:f the period--the results 
be considered minimum rather than maxJmum.. 
Pupils were tested in speed and accuracy once each week :from the seventh 
to the :fifteenth week, inclusive, by the Blackstone standardized typewriting 
tests. The average scores for the nine weeks were tabulated along with other 
pertinent information :for the purpose o:f comparison. 
A distinctive feature o:f the learning curve for the experimental class 
was that no flattening was present, while the flattening in the curve :for the 
standard norms for the Blackstone tests was such that, i:f the experimental 
class had been conducted :for a longer period, the curve :for the experimental 
class might have caught up with that for the standard norms. Typewriting had 
no effect whatsoever on the physical growth of the children. On the other hand, 
it is very likely that the educational experiences o:f the children were con-
siderably enriched through the typewriting. 
"Differences between Typed and Handwritten Campositionsu by J. J. Forester 
is the description of a study which grew out o:f Forester's participation in the 
2l 
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25 
typewriting investigation directed by Wood and Freeman. The purpose of 
Forester's study was to find out if, by using the typewriter as a means of 
written expression, a child learns to read, to write, or to spell better than 
he could when using some other form of writing. 
The Watchung Elementary School in MOntclair, New Jersey was the experi-
~ntal center. Written narration was selected as the type of school work for 
investigation. The compositions from 234 children in third, fourth, fifth, 
I 
and sixth grades were examined-118 children in the experimental group and 116 
children in the control group. Both groups remained in their respective class-
es and were taught by their regular teachers. The only difference was that the 
experimental children used the typewri tars for all written work while the con-
trol pupils used pencils. 
Results of standardized tests showed both groups to be well matched vd th 
regard to intelligence,socio-e~namic status, and achievement in capitalization 
and punctuation, language usage, spelling, and vocabulary. Between November, 
1932, and April, 1933, each child participating in the experiment wrote nine-
teen compositions. 
A summary of the findings shows that very few significant differences were 
found to exist between typed and handwritten compositions during the course of 
tae investigation; that the use of the typewriter imposes no large handicaps on 
the children's ability to express themselves in written narration;that neatness 
and mechanical accuracy of margins,word spacing, and paragraphing, coupled with 
the trend toward better quality of content in the compositions of the children 
of the experimental group justifies the use of the typewriter in grades three, 
25 J. J. Forester. "Differences between T.f.ped and Handwritten Compositions." 
National Elementarv l>ToinP.i.nal 1.3~374-8. .Tune. 1954. 
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four, five, and six for written narration until further study gives additional 
information to its value. 
In "A Newer and More Fluent Mode of Expression in the Pub~ic Schools~, 
w. L. Dealey and August Dvorak describe a study of large economies in type-
writing instruction.26 Using the simplified keyboard, 112 students learned 
to typewrite in one-half to one-third the usual time. This time-saving was 
~eing tested under the Carnegie Foundation's grant with 1000 students on the 
~niversity of Vashington campus, at Yakima Junior College, in Tacoma Junior 
~gh School and with young pupils at Helen Bush and other schools. The pur-
IPose of the .stu~ was to discover economies that would enable typing instruc-
tional facilities to be doubled without additional cost, so that fluent per-
sonal typing could develop as a far-reaching social movement in the Uni.ted 
''t;i ;,\ . 
States. 
"Touch TYPewriting for Children" by Nellie L. Merrick presents the 
findings of the experiments carried on under the guidance of August Dvorak in 
the University of Washington and in the Helen Bush School in Seattle. 27 The 
~roblem was to discover the earliest age at which children could economically be 
taught touch typewriting. The children participating in the experiment ranged 
from 8 to 15 years of age, and used portable typewriters equipped with the 
Dvorak keyboard, and~ Tzyewriting ~· At the University in sumner classes, 
the period of instruction was half an hour followed by half an hour of super-
vised play out-of doors, and then fifteen minutes of practice. At the Helen 
26 
W. L. Dealey and August Dvorak. "A Newer and l"'ore Fluent Mode of E:x:pressioll 
in the Public Schools." Educational OUtlook 8:150-3, March, 1934. 
27 
Nellie L. Merrick. ttTouch Typewriting for Children." Educational Admin-
istration and SUJQervision 21:226-9. l"'arch~ 1935. 
~ 
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BUsch School the children received a half hour of instruction tour ttmes a week. 
Each teaching group contained about 20 boys and girls, with little segregatia 
as to age and grade. 
Five-minute tests were given and scored by International Contest Rules 
The data indicate that although third-grade pupils were able to learn the key 
board by touch, sixt~and seventh-grade pupils were able to profit by instruc 
tion in touch typewriting because of' their physical hand development and lan 
guage attainment. Miss I1errick concludes from the experimental evidence tha 
skill in typing can be acquired at eleven or twelve years of age; that childre ~ 
in sixth or seventh grade can accomplish practically as much as was f'or.merl 
expected of high school students. 
An experimental study by Edith Underwood Conard shows the influence of' 
28 
~uscript writing and typewriting on children's development. The purpose o 
the study was to watch the children's growth in handwriting and in typewri tinq, 
both individually and by classes; to note the children's reactions and the teach!-
ers' attitudes; and to find out, if possible, whether the machine would be 
practical tool for young children and how its use could be planned. 
One hundred fifty children in two second, two third, and two fourth grade~ 
participated in the experiment which extended from November 1, 1930 to May 1 
1931. The children were paired as far as possible on the basis of ohronologica 
age and mental age. One group in each grade used the typewriter tor writte 
work; the other group had no typewriters but wrote in manuscript form. Plan 
for carrying on the work were gi van to the teacher and samples of the work wer ~ 
28 
Edith Underwood Conard. nstudy of the Influence of Manuscript Writing and 
Typewriting on Children's Development."· .Tournal .2!, Educational Researc~ 
29:254-65, December, 1935. 
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collected occasionally to show progress. The work was conducted by the class-
roam teacher, assisted when necessary by the author of the study. 
Handwriting tests, given four times to all classes, were scored against 
the Conard Manuscript WL"iting Standards, and typewriting tests, planned by the 
author of the study, were given also to the typewriting Si'oupo Achievement in. 
reading, composition, computation, and spelling were noted at the beginning and 
end of the experiment. 
Fram the study it appears that the typewriter is influential in developing 
the children's creative writing; that it does not affect handwriting detrimen-
tally but seems to stimulate both quality and speed in handwriting; and that it 
has a minor influence on other subjects in the classroom. In second grade the 
average speed in typewriting, after six months experience with the typewriter, 
was 18.9 net letters a minute--the equivalent of 3.8 net words a minute. 
Octavine Cooper in "Teaching Small Children to Type• describes an experi~ 
!mental study which grew out of her conviction that previous studies had violatt-
29 
ed certain basic principles of habit formation. The purpose of the study was 
primarily to teach small children to type by the touch system rather than by 
the "hunt and peck" system previously used; secondarily, to help the typing 
pupils grow in an educational way as they worked. As a result of two prelimi-
nary experiments twelve classes were organized in the fall of 1934, with ap-
proximately twelve children in each class. The classes included first, second, 
third, and fourth grades. Small movable tables and chairs and twelve portable 
typewriters were used. Lack of room made it necessary to use a 
29 
Octavine Cooper. "Teaching Small Children to Type". Nation's Schools 
18:23-7, November, 1936. 
corner of the corridor for the typing classes. Teachers were taken from the 
vocational commercial classes in the Colorado General Continuation School 
operating under the Smith-Hughes Act, and they taught under the direct super-
vision of Mlss Cooper who conducted at least two demonstration classes daily. 
Pupils who could pay the fifty-cent fee for the use of the typewriters or 
who, in the opinion of the teachers, needed to improve their other school work 
were selected for the typing classes. About half of each class did not take 
typing. The experimenters compared the work of all in the class and thus put 
a value on teaching typing in the pri.ma.ry grades. A manual of daily lessons 
was specially prepared, integrating the work with other school activities. 
Emphasis was placed on neatness, accuracy, arrangement, language, spelling, 
reading, health, social science, and elementary science. 
30 
Certain tentative conclusions derived from the study follow: 
1. There is no nerve strain or eye-strain because the child has 
developed a touch habit, and he hits the keys automatically. 
2. The small child develops the touch habit almost as quickly 
as a high-school pupil does. 
3. The primary pupil learns to write words and sentences more 
quickly on the typewriter than by long hand. 
4. lolriting,arranging and filing typing papers in a neat, orderly 
way develops systematic habits in which the child takes pride. 
5. Typing appears to help a child in all his other subjects 
because it is closely integrated with them. 
6. It appeals to the child's mechanical interest,and as a result 
he learns it quickly and well. 
7. For a child to develop correct habits of distinguishing work 
from play, and in order to for.m the best habits of learning typ-
ing by the touch method, he must not be 'allowed to play with his 
typewriter at home or at school.30 
Octavine Cooper. ~· cit., p.26. 
G 
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In "Teaching Typing in the Grades" Haefner says that carefUl research and 
infor.mal observation have shown the favorable effects of the typewriter on 
31 
important educational achievement. He suggests that before long the lower 
schools will teach typing as they now teach drawing or writing; he raises the 
question of aims and methods of typewriting instruction for the younger chil-
dren. Obviously, the lower school is not concerned with producing vocational 
skill but rather With developing for social living a broad equipment of habits, 
attitudes, and knowledges, among which may be mentioned a moderate degree of 
typing skill. He says that at least by sixth grade, children can employ all 
fingers on the correct keys; and that elementary school children ean acquire 
a set of typing habits that will provide an adequate basis for any systematic 
typing technique later on. He .concludes that no extrinsic interest devices 
are necessary at any grade level; that well conceived practice materials, 
possessing intrinsic educational value will enable young children to gain a 
substantial mastery of the basic typing skills. 
In "The Typewriter and the Three R's" Haefner cites the findings of the 
Wood-Freeman and the Unzicker studies to show the influence of the typewriter 
32 
on reading, composition, and numbers. 
"Let's write on the Typewriter" by Edith Underwood Conard presents the 
experience of a teacher who introduced typewriting into second grade, using 
33 
as a beginning three typewriters. Certain rules were suggested relative to 
31 
Ralph Haefner. "Teaching Typing in the Grades." Nation's Schools 17:24-4 , 
April, 1936. 
32 
Ralph Haefner. "The Typewriter and the Three R's.Jr .American School Board 
Journal 95:28-30, September, 1937. 
33 Edith Underwood Conard. "Let's Write on the Typewriters." Instructor 47:24, 
October, 1938. 
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the position of the feet, the manner of striking the keys, the use of the 
fingers on the right·hand for the right-hand keys, and the use of the fingers 
on the left hand for the left-hand keys. The favorable results observed in 
other classrooms were fully cooroborated by personal experience. Near the 
close of the school year the teacher made recommendations to the school board 
that they provide a small number of typewriters for regular use in her room. 
Cecily Brovmstone, in "Learning to Type", describes the set-up in the 
Horace Mann School in New York City in which elementary school children were 
34 
learning to type. Four typewriters were provided in each first- and second-
grade roam of 16 to 20 pupils. Seven typewriters weJBprovided in each of the 
other elamentary grade roams. In addition, a special typing roam for the entire 
school was equipped with 40 typewriters. Tb the typing room with its specially 
trained teacher, first and second graders went for their typing lessons on 
certain days, at certain periods, learning to type before they learned to use 
a pencil. However, they used the machines constantly in their own rooms under 
the direction of their room teachers. In the library there were 25 portable 
typewriters that the children could take home and return just as they could 
borrow and return books. 
Where typewriters were used throughout the elementary grades pupils were 
able by the time they reached the fifth grade, to do accurate work and to de-
velop a typewriting technique. Many children used correct fingers long before 
they reached the fifth grade. 
Definite results accruing from early use of the typewriter, according to 
Cecily Brownstone. "Learning to T.ypewrite: •" Parents 13:24, October, 1938. 
~~--------------~ 
Miss Brownstone, are that in every grade it was a tremendous stimulus; for the 
very young, it was a mode of expression; a number of children in first grade 
and many in second could sit down and compose at the typewriter. The type-
writer helped in every way by training in writing from copy, from dictation, 
rrommamory, and from composition, without allowing handwriting to suffer. 
Miss Brownstone states that the typewriter is not a substitute for handwriting 
but a new and valuable tool in education, developing good work habits and add-
ing greatly to child learning. 
Reader's Digest published in March, 1939, "Tots at the Typewriter" by 
35 
Albert Edward Wiggam, condemsed from "Children at the TYPewriter" by the same 
36 
author, in School ~ Society, February 18, 1939. The article is a summary 
of the Wood-Freeman study. 
c. SUmmary of Research in Elementary School Typewriting 
The two-volume report of the Type\vriter Investigation by Wood and Freeman 
and by Haefner, begun in September, 1929 1 gave impetus to the scientific study 
of a recognized educational problem--the use of the typewriter in the elemen-
tary school. Some studies, such as those by Spencer and by Forester, were 
outgr?wths of the Wood-Freeman study and many of the articles reviewed in this 
chapter were prompted by various reactions to the study. Octavine Cooper under-
took her study because she contended that certain basic principles of habit 
formation were violated in allowing children to use the typewriters as they 
were allowed to use them in the Wood-Freeman study. 
35 
Albert Edward Wiggam. "Tots at the Typewriter." Reader's Digest 34:78-81 
Earch, 1939. 
36 
Albert Edward Wiggam. "Children at the Typewriter." School~ Society, 
February 18, 1939. 
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T.A:BLE II 
GRADE PLACEMENT AND DURATION OF NINE ELEMENTARY TYPEVTRITING EXPERIMEN'rS 
Author Grade Date and 
of Duration 
Study of.Stud.y 
~. 1 2 3 4 5 6 7 8 lH.S. 
Oo1ahan I I I I I I Feb. 1935-10 weeks 
Conard I I I Nov. 1930-May 1931 
Cooper I I I I Dec. 1934-MB.y 1935 
Forester I I I I Oct. 1932-Apr. 1933 
Merrick I I I I I I I Summer 1934-13 weeks 
Rowland I I Feb. 1930-15 weeks 
Spencer Part A I Sept. 1932-June 1933 
Part:B l I I I I I Sept. 1929-Feb. 1933 
Unzicker I Oct. 1931-Z..!ay 1932 
Wood-Freeman I I I I I I I Sept. 1929-June 1931 
-
;L 6 5 7 7 6 :6 1 1 1 
~ ~~ 
r~--------------------------~ 
Analysis of nine of the principal studies for grade placement and duration 
reveals that seven of the experiments were concerned with third- and seven with 
fourth-grade children; six were concerned with first-,; six .With. fifth-, and sx 
with si~h-grade chtldren;~i've involved aD<Jl .. d-!!,rade children; one involved ld.n ... 
dergarten children; and one--pertaining to touch typewriting--extended through 
and above seventh and eighth grades. One other study--that by Colahan--was con-
cerned with touch typewriting in the elementary school but its duration of only 
ten weeks places emphatic limitations upon the reliability of the findings·. 
)d'ter prelimin?I'y experimentation with children of three to eight, and four to 
eleven years of age, Cooper's experiment proper was placed in grades one, two, 
three, and four. Table II shows the grade placement and duration of the princi· 
pal studies. 
SUmmarizing the findings of research in the field of elementary typewritins 
it appears that ( 1) the typewriter even when operated by young children in a man· 
ner which seems unsystematic may still be a helpful device in comprehending schoo. 
work; (2) the beginning reading of children who used typewriters in school ~ 
slightly superior in every noticeable way to that of children who did not use 
typewriters; (3) physical immaturity and inability to read presented handicap~ 
to kindergarten and first-grade children attempting to learn typewriting; (4 
many children in second grade were in the beginning stage of handwriting and, be· 
cause they were physically immature, there was seen a slow growth in speed ~~( 
quality of handv~itins and, in type¥~iting, greater development in accuracy thro 
in speed; ( 5) touch typing has been satisfactorily introduced and learned in thE 
upper grades of the elementary school, and while third-grade children were ablE 
to learn the keyboard by touch, sixth- and seventh-grade children were able t< 
~-----------------.33 
profit by instruction in touch typing; (6) allowing wrong habits of typing to 
be formed early has been recognized by more than one educator as a handicap to 
young children; (7) administrative procedures have been presented for guidance; 
(8) the use of the typewriter in the elementary school seems to be a method and 
curriculum problem; it must be interpreted in terms of the learner's abilities 
' 
at various levels of maturity; it must be taught so as to promote the learner's 
mastery of important school activities. 
-1-->-... 
·-
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CHAPTER III 
EXPERIMENTAL PROCEDURE 
A. The Preliminary Experiment 
During the last four weeks of the semester preceding the term for which 
the experiment was scheduled, a short, preliminary exploratory experiment ws~ 
carried on with one second-grade class of 35 pupils. Twenty animal keyboard 
typewriters were used. The purpose was to discover if the experiment as planned 
presented any possible difficulties which might be eliminated before the ex-
periment proper was begun. An advantage of the preliminary experiment was 
that it indicated ways to simplify the routine administration and teaching 
procedure involved in the major investigation. Plans were made for the care 
of eq_uipment and for the selection and arrangement of tables and chairs or 
desks to accommodate the children when using the typewriters. An additional 
advantage of the preliminary experiment was that it SQ.ggested the desirability 
of a specific plan for introducing the typewriter through material thoroughly 
integrated with the second-grade curriculum. 
B. The Experiment Proper 
With the cooperation of the SUperintendent of Schools and the SUpervisor 
of r.rypewri ting, the present experimental study was conducted in four elamen-
1 tary schools of the City of Chicago. 
1 
The Bradwell, Darwin, Ray, and Smyser were the participating schools. 
r 
Duration.--The study was planned tor one semester, with the possibility 
ot continuing through two. Because of the delayed opening of school in the 
tall--two weeks later than usual--general organization and administration ad-
justments, the business of testing, equating, and transfer of pupils from one 
class to another, it was impossible to get the experiment actually under way 
in all schools until about November 15, 1935. The experiment was subsequently 
extended through the second semester, which was also shortened by two weeks at 
its close. Thus the experiment was in actual operation 26 weeks. 
Grade Placement.--second grade seemed to be the logical level tor intro-
ducing the typewriter in the elementary school because reading habits have 
already been established, and pupils have gained a visual and auditory know-
ledge of the words commonly used in children's writing. Further.more, many of 
the difficulties experienced by children of kindergarten and first grade have 
been overcome in a great me&sure when second grade is reached. Second-grade 
children are more ready than first-grade children to use the typewriter because 
ot their physical development, their knowledge of symbols, letters, and numer-
2 
als, and their reading experience. The words with which children are thor-
oughly familiar provide meaningful and effective material tor use in the de-
velopment ot correct typewriting technique. With a background of simple read-
ing and writing aqility, the~ore, second-grade children seem to be ready tor 
the typev~iter as a tool which furnishes a new way of expressing words and 
ideas which are a~art of their daily lives. 
2 
Ralph Haefner. ~TYpewriter~~ Primary and Intermediate Grades. 
Chicago: The Macmillan Company, 1932. p.76. 
3 
SUbjects.--Two hundred sixty-four second-grade children participated in 
the experiment, 127 in the experimental group, and 137 in the control group, 
paired as closely as possible with regard to (1) curriculum opportunities; (2) 
social background; (3) intelligence quotient; (4) mental age; (5) chronological 
age; (6) initial achievement in reading completion, paragraph reading, vocab-
ulary, arithmetic fundamentals, arithmetic problems, language usage, and spell-
ing; (7) training, preparation, experience, and ability of teachers. 
Equating.--In general equating was based on the seven factors mentioned 
above. In both the experimental and control groups, the children had reached 
the requirements for grade 2B, had enjoyed the same curriculum opportunities 
prescribed by the Chicago Board of Education, and were subject to the advan-
tages and disadvantages of a city of over three million population. Intelli-
4 
gence was measured by t~e Kuhlmann-Anderson Test~Fourth Edition, Grade II, 
administered at the beginning of the semester by the Child Study Department of 
the Board of Education to 283 pupils in grade 2B in the participating schools; 
the tests were scored and the results recorded under the direct supervision 
5 
of the Child Stua.y Department. 
Chronological ages were obtained from the school records. Metropolit~ 
6 -
Achievement Tests; Primary II Battery; Form A, were used to measure initial 
3Nineteen of the 283 pupils who took the intelligence test were absent for the 
initial achievement tests and so are not included in the number of parti· 
cipants. 
4 F. Iruhlmann and Rose .Anderson. "Kuhlmann-Anderson Tests", Fourth Edition 
Li-rade II. Minneapolis-J>hiladelphia: Educational Test Bureau, Inc., 1927. 
5 Dr. Grace Munson is the Director of the Child Study Department, and Misll 
Charlotte Lowe administered the intelligence and achievement testso 
6 
Gertrude H. Hildreth. "Metropolitan Achievement Tests", Primary II Battery 
Form A. Yonkers-on-Hudson, New York: World Book Company, 1933. 
achievement of the 2B pupils in reading completion, paragraph reading, vocab-
ulary, arithmetic fundamentals, arithmetic problems, language usage, and 
spelling. From the data furnished by these test~~ndividual profiles were 
drawn for each child and used as a means of matching pupils. 
Since formal arithmetic is not included in the curriculum for second 
grade in the Chicago public schools, arithmetic fundamentals and arithmetic 
problems were used only in the Form A test for the purpose of determining 
initial achievement in pairing pupils, and were omitted if the teacher so re-
quested when the alternate forms of the test were given. Gains, the~efor~, 
were not computed in arithmetic fundamentals and arithmetic problems. 
The results of the reading completion test showed it to be inadequate for 
some 2B pupils because they achieved a score of 3-10--the highest possible 
score--on the for.m A test. Since the test did not always measure pupils' 
ability, this fact should be taken into consideration in the interpretation of 
test results. Accordingly, for purposes of pairing, initial achievement in 
seven skills, the mental ages, the chronological ages, and the intelligence 
quotients were taken into account. Pupils were matched within a school when-
ever possible; but where a better match could be found in another school, 
pupils in different schools were matched. Of the 264 pupils who took both the 
intelligence and the initial achievement tests, 166 were paired and included 
in the experiment. The conclusions of the study are based on the findings for 
the 166 pupils--the 83 pairs. 
Teachers were selected by the principals of the schools to participate in 
the experiment. These teachers decided among themselves which would teach the 
7 
experimental classes and which the control classes. It was made clear that 
previous typing experience was no criterion tor eligibility to teach the ex-
perimental classes, but that good second-grade procedure was important in 
teaching both groups. Individual differences exist among teachers as well as 
among pupils, but the teachers taking part in this experiment met the same 
qualificaU!ons for admission to teach in the elementary schools of the same 
large city srstem, and were under the same general and specific supervision. 
Testing.--Metropolitan Achievement Tests, For.ms B and c, were given at 
the middle and end of the experiment--at the middle, ~rely to discover prob-
lems that might arise of' which the investigator might be unaware; at the end, 
to measure final achievement. Some pupils were absent from the Form B test, 
the test given at the middle of' the study. Present at the end of the exper-
iment for the For.m 0 test, their achievement gains were determined for the 
ter.m of the experiment. 
In measuring final achievement, the question arose: 'What would be the 
effect of the use of the typewriters, instead of the pencils, on the spelling 
scores of the experimental pupils? To answer the question, mimeographed 
copies of ~e test were provided, with the pennission of the publiShers, and 
the test was repeated for the experimental pupils to typewrite the words as 
they were dictated. The scores were compared with the handwritten scor~s for 
each experimental pupil. In interpreting the results, the repetitive element 
should of course be taken into consideration. 
7 
The principals of the participating schools were Bixler, Frederick, Gillies, 
and Rogers. Teachers of' the experimental groups were Blodgett, McLaughlin, 
Menzer, and Walsh; teachers of the control groups were Fitzpatrick, Monroe, 
Mulvihill, Slusser, and Wilkes. 
To measure the pupil's power of written expression, all papers written 
by the pupils of both groups during the ter.m of the experiment vrere collected 
and analyzed; the number of words written by each child, handwritten or type-
·;,'I'itten, ·iias tabulated; that which was knovm. to be original expression was so 
classified; the quality of the product in general was recorded. 
To measure typewriting achievement at the elementary level, it was nec-
essary to construct informal tests, since no elementary typev~iting tests were 
available. The investigator, in collaboration with the Supervisor of Type-
v~iting, constructed equivalent forn1s of a test, one part of which aimed to 
test the pupils' knowledge of fingering, the other their ability to copy simple 
sentences. In the fingering test, the number of correct answers constituted 
the score; in the copying test, the number of gross wor~s per minute consti-
tuted the score. Form A of the Elementary Typev~iting Test was given to the 
experimental group after twenty weeks of the experiment, For.m B after twenty-
five weeks, or during the twenty-sixth week. While the crudity and inadequacy 
of the tests are freely acknowledged, they represent a beginning in the field 
of testing typewriting achievement at the elementary level and the results 
should prove valuable in preparing a more satisfactory test of elementary 
typewriting achievement. 
Field Worker.--The services of a field worker were devoted to recording 
observations, assisting in the testing, and aiding in the carrying out of the 
experiment generally.8 
8 
The field worker was Betty Perry, B. A. Uni~rsity of Chicago. 
40 
Materials o:f' Instruction.--The materials o:f' instruction were the same :for 
both groups except that the experimental group used,in addition to the regular 
~aterial, animal keyboard typewriters, :finger rings, ~Corona TYpewriting 
Books, and a day-by-day outline o:f' teaching procedure. 9 One hundred animal 
-
keyboard typewriters were loaned :for the term o:f' the experiment by L C Smith 
& Corona Type~Titers, Inc. 
~Corona Typewritins ~contains the story o:f' the wise magician who 
seeks to :find an easy way :for little children to learn to read and write, o:f' 
his animal :friends who aid in the search, and o:f' the magic castle discovered 
at the end o:f' the quest. The magic castle proves to be the animal keyboard 
typewriter which is to help little boys and girls learn to read and write, 
the keys o:f' which are named :for the wise magician's animal :friends--the 
:friends o:f' little children everywhere. 
Through :fascinating pictures and short rhymes the essence o:f' correct 
typewriting technique--position, mail.ipulation, and correct :fingering--is intro-
duced early. Delightful pictures in color show the wise magician and his 
party on their search. Besides the pictures in color, there are excellent 
photographic reproductions o:f' children who have already learned :from the wise 
magician the new and easy way to read and write, o:f' little hands that use 
correctly the special devices on the typewriter, and o:f' small :fingers that 
tap only their proper keys. such pictures should stimulate little children 
to imitate the practice or technique illustrated. 
I~ 
James A. Fitzgerald, Marion F. Tedens, and Myrtle Keller. ~Corona Type-
writing~· New York: L C Smith and Corona Typewriters, Inc., 1935. 
The animal keyboard typewriter and the :finger rings were described in 
Chapter I o:f' this study, in the Statement o:f' the Problem. 
Rhymes which tell how to tap the keys and how to sit are followed by 
rhymes which aim to associate each finger, previously named for a certain 
animal, with the letter key or keys which it should tap: 
"Little Birdies you can see 
<Perched on .9. and .!!!; and z. 
Little Doggie comes out next 
Guarding ~' ..[, and ~· 
Bunnies like to jump on e, 
Over ,9;_, and land on .2.. -
Bears you'll find on r, f, v. 
See them climb ,1, .s_, and-b.-
Duckies swim on 1..• .!!_, B:.• 
Paddle round ~, .J., and !!!.• 
Little Mouse just loves to play 
Around the .!.. and on the !.• 
.Pussy wears a silver bell, 
Will jump on £ and stretch on 1. 
Piggie Wiggie squeals with glee, 
Helps you strike the letter ~· 
Big Elephant Thumb will make the space 
Between the words with elephant grace." 
Capitalizing further upon children's instinctive love of play, ~ Corona 
~writing ~presents, under the title "The Animal Fingers at Play", 
exercises in which the children start right out to type words--words of only 
one letter, at first, but soon words of two, three, and more letters, until 
the hundred words most frequently used by children in written exp~ession have 
10 
been practiced. These words are presented for correct fingering, in the order 
10 
James A. Fitzgerald. "The Vocabulary of Children's Letters Written in Life 
OUtside the Schools." Elementa£Y School Journal 34:358-370, January, 1934. 
4 
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of their difficulty, giving progressive practice to both hands. In typing 
~th the proper fingers the one-letter words, "a" and "I", correct fingering 
and key location for two vowels are established: wa~r is typed by the left 
hand with the "Bird" finger; "i" is typed by the right hand vdth the "Mouse" 
finger. The use of the shift key for capitals is introduced. 
In the next exercises the two-letter words, "as", "at", and "am" combine 
t~e first of these vowels already quite fixed, vdth certain consonants the 
location and fingering of which, although familiar in rhyme, are now in actual 
practice; the words, "is", "if", "it", and "in" combine the "i" with some of 
the newly-learned consonants and o~rs. Before leaving the common two-letter 
words, all the vowels are introduced in word content. The desired repetition 
for fixation is provided by the constant review of the rhymes and the contin-
uous recurrence of the letters in practicing the hundred words most commonly 
used in children's writing. These techniques are incidental as far as the 
pupils are concerned, but definite in the mind of the teacher. 
Since three letters of the alphabet do not occur in the hundred words 
most frequently used in children's written expression, words in Which these 
letters do occur are added, as well as twenty-eight other words of very common 
use for children.11 
To encourage children to type original stories and letters as soon as 
they wish, short sentences and simple letters are presented. These may be 
copied at first, and later used as patterns for original writing. The colors 
ll 
James A. Fit~erald. op. cit., PP• 360-370. 
ct the rainbow, the names of girls and the names of boys, the days of the week, 
the months of the year, and the .:.numeral~$ are presented to help children write 
about the things that interest them. The· "Lesson" which frequently appears 
at the bottom of the page of ~ Corona Tn>ewri ting ~ is presented to moti-
vate reading and also to stimulate observation and thinking. 
The "'l'yping Song" at the close of the book, to the tune of "Sing a song 
of Sixpence", a tune familiar to children, is intend~d to add joy to the work 
and to provide additional opportunity for group particiaption in an interest-
ing classroom activity. 
Conferences and Bulletins.--Individual conferences we~e held frequently 
with the SUperintendent, the Assistant SUperintendent in charge of experi-
mental schools, 'the Director of Child Study, the Supervisor of TyJ>ewri ting, 
and participating teachers and their principals. Valuable assistance was 
rendered by each one. In the conferences, many plans of procedure and ad-
ministration were worked out. 
Four group conferences to Which teachers and principals were invited were 
held during the term of the experiment. The meetings, vdth one exception, 
were held outside of school time. At the first meeting the problem was stated, 
and the research in the field briefly outlined, so that those who were to par-
ticipate would understand clearly what had already been done. Two bulletins 
were distributed to experimental and control teachers at the first meeting. 
Bulletin NUmber 1 announced the testing program and presented a concise de-
scription of three important studies in the field of elementary typewriting. 
Bulletin Number 2 stated the problem to be investigated and outlined the gen-
eral scientific procedure to be followed. 
Two other bulletins were sent out at later dates: Bulletin Number ~ 
contained definite instructions to experimental teachers in initiating the new 
learning process; Bulletin Number 4 set a possible goal to strive for b) 
December, suggested a specific teaching procedure for the first three weeks 
which, if found helpful, was to be followed by similar procedure for the re-
maining weeks, offered suggestions for motivation of pupils and for the col-
lection and preservation of all handwritten and typev~itten work, and invited 
teacher reaction to be reported to the investigator. Copies of the bulletins 
are presented in the .Appendix. 
The second meeting was held in one of the participating schools to observe 
the work of the experimental class. The third meeting took place in the Board 
of Education off~ce of the Supervisor of Typewriting; spontaneous writing, 
typewritten by pupils of the experimental group, was submitted for observation. 
The fourth and last meeting was held in June inmediately attar the final tests 
had been administered:: plans were made for the distribution of test scores to 
the teachers of control and experimental groups; discussion of various plans 
and experiences followed. 
Collecting the Data.--Individual manila folders, each bearing the name of 
a pupil, were provided for the 2B pupils in both the control and the experi-
mental classes; the written work of each pupil was to be placed in his folder 
under the direction of the class teacher. The original plan to replace the 
folders by a second set when the material was collected from time to time, was 
found to be somewhat burdensome for the teachers; for those who so wished, the 
material was accepted in class parcels instead of individual folders. 
consequently, there was the sorting of papers by the investigator atter the 
material was gathered, and the filing of the material in master folders, 
alphabetically, according to pupil and school. In addition, material from 
pupils in the experimental classes had to be sorted as typewritten and hand-
written. 
With the pupil's name on the master folder was the record of his chrono-
logical age, intelligence quotient, mental age, and initial achievement ; 
subsequent achievement records were added as the experiment progressed. The 
master folder for each pupil of the control group was marked with a colored 
vertical line before the name, a different color used for the pupils of each 
school. The master folder for each pupil of the experimental group was· 
marked with a large ~n before the name of the pupil, in the color designat-
ing his school. 
o. SUggested Procedure for Introducing the Typewriter in Second Grade 
At the request of the teachers, the day-by-day plan for the entire ex-
periment was prepared and furnished at regular intervals. The pur-pose of the 
outline was to suggest an infonmal presentation of the typewriter so definite 
and so concrete that the second-grade teacher might find in it approved ele-
mentary teaching method, combined with correct typewriting technique. The 
teachers were asked, if they had no better plan, to use the suggested pro-
• 
cedure. Observation and constructive criticism were encouraged. From the 
beginning the outlines were followed by all but one teacher, who, having par-
ticipated in a previous typewriting experiment and possessing some personal 
12 
typewriting experience, followed to a great extent her own procedure. 
12 The class taught by this teacher showed the least gains of any of the ex-
perimental classes. 
41 
The actual time allotted in the outline for the use of the typev~iter was 
twenty-minutes daily. It was made clear, however, thc,t there ~;vere :pos_;ibili-
ties of using the typewriter as a means of correlating reading and English 
with other activities; that the possibilities were likely to increase as the 
pupils became more familiar with the typev~iter. Specific suggestions were 
offered, such as: 
(1) that the story of the ~ise }fugician" be introduced in the English class, 
and the "Typing Song" in the music period; 
(2) that the reading time be devoted daily, in the beginning, to learning the 
various rhymes designed to establish correct typev~iting habits; 
(3) that the spelling words be used in original type"J~i tten expression; 
(4} that pupils be permitted to use the typewriters as a reward for quick 
work well done, or for other accurate work; 
(5) that typev~iting be used, in some instances, to change the attitude 
toward learning by stimulating interest in various school activities; 
(6) that the material in the outline presented for typing, or similar material 
based upon second-grade interests,·be used for the class lessons. 
4 
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CHAPTER IV 
PRES!l:NTATION .AND INIERPRE'lYtl'ION OF OBJECTIVE DATA 
The data gathered through the procedure described in the preceding chap-
ter are summarized and presented in tables, graphs, and charts, with explana-
tions, in this chapter. 
A. The Pairs 
.Qa!. Hundred Sixty-~ Pupils Paired. From the tot.al data on 264 second-
grade children tested, the data on the 166 pupils constituting the 83 pairs 
are presented. Table III shows the chronological ages obtained from the 
school records, intelligence quotients and mental ages determined from the 
Kuhlmann-Anderson Tests Grade II, and initial and final achievement as meas-
ured by the 11etropolitan Achievement Tests, Primary II Battery for Grades 2 
and 3. Column ~ denotes the pair number for identification; column k• the 
group classification as control (C) or experimental (X); column c, chronolog-
. -
ical age; column d, intelligence quotient; column e, mental age; column f, 
- -
achievement in reading completion, paragraph reading, vocabulary, ari tbmetic 
fundamentals, arithmetic problems, language usage, and spelling, as shown by 
1 
Forms A, B, and C of the Metropolitan Achievement Tests. 
1 
Form. A was given during the week of October 15, 1935; Form B was given during 
the week of February 23, 1936; and Form C was given during the week of May 
25. In all but seven cases the mid-term. achievement is given. 
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TABLE III 
Data on Pairs 
f 
~ 1 b 1 .£ 1 & · . 1 . ~. -'-~M~e-"=tr~o~p~o=.:l1:..:· t~a:!.!n-=A~c::.;;;h:.:::i~ev:..:.e:::!!m!.:::e~n~t -"Tc.:::e:..:.::.s~ts~S:.=:c~or:..:e;;.:s:____ 
pair No.'Group 1C.A. 1 I.Q. 1 M.A.' Reading 'Arithmetic 1 English 
' t t t 'Form t 1 , 2 ' 3 1 4 1 5 ' 6 ' 7 
•-----------------' C~o::.::m~p:.:o.l..:..• ...:.' P:..:::a::.r..:..• _;1 V:...::o=e::::.e~b~.Fund. 1 Pro b. 1 Usage 1 8!2,. 
1 
2 
3 
4 
5 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
7-0 119 
7-5 122 
7-2 119 
7-4 118 
6-9 115 
7-4 107 
7-1 114 
7-0 114 
6-11 114 
6-11 114 
8-5 
9-1 
8-7 
8-8 
A 
B 
c 
A 
B 
c 
A 
B 
c 
A 
B 
c 
7-9.5 A 
B 
c 
7-10.5A 
B 
c 
8-1.5 A 
B 
c 
8-0 A 
B 
c 
7-11 A 
B 
c 
7-11 A 
B 
c 
3-10 3-1 
3-10 4-4 
3-10 4-5 
3-10 3-8 
3-10 4-7 
3-7 4-7 
3-7 1-10 
5:-9 2-1 
5-2 3-2 
4-8 2-1 
5-9 2-6 
5-9 2-7 
3-7 
3-10 
3-10 
3-2 2-1 1-9 
3-6 4-2 2-3 
3-10 4-2 2-5 
1-8 
3-10 
3-7 
2-10 1-9 1-10 
3-1 2-6 1-10 
3-2 2-10 2-2 
1-10 
3-7 
3-7 
1-9 1-8 2-1 
3-1 2-4 2-5 
3-3 3-1 
1-8 
abs. 
3-10 
1-10 1-8 1-10 
3-5 2-10 2-7 
3-10 3-8 
3-7 4-5 
3-10 4-1 
3-10 3-5 
3-10 2-7 
3-10 3-6 
2-2 2-6 
3-10 3-8 
3-10 3-4 
3-10 2-9 
3-10 4-4 
3-3 3-2 
2-4 2-2 
4-6 2-5 
5-9 
3-6 2-1 
4-4 2-5 
4-4 2-10 
1-8 2-1 
3-10 2-8 
3-4 2-9 
2-4 1-9 
5-9 2-4 
3-9 2-6 
2-8 2-10 2-5 
2-8 3-8 3-4 
3-6 4-2 4-2 
3-2 3-7 2-7 
3-2 3-7 2-8 
3-4 3-10 4-5 
2-8 2-5 2-5 
2-10 3-3 3-5 
2-8 3-5 3-6 
1-10 2-1 1-10 
2-2 2-3 1-10 
2-10 2-3 2-5 
2-2 1-0 2-1 
2-4 2-7 2-3 
2-8 2-10 
2-4 2-1 1-9 
3-2 4-1 3-2 
2-8 2-4 1-10 
2-10 2-10 2-6 
3-10 4-2 
2-4 2-9 2-6 
2-8 3-2 3-5 
2-10 3-7 3-8 
2-2 2-2 2-1 
2-10 3-5 2-8 
3-2 3-7 3-8 
1-0 2-6 2-2 
2-8 3-2 3-10 
2-10 2-7 3-10 
r_r-" ------TABLE III--Continued 
- 1 I 1 1 1 f Metropolitan Achievement Tests Scores 
a I b 1 c 1 d 1 e 1 1 Reading 1 Arithmetic 1 English 
pair No. 1 Group 1C:A. 1 I.Q. 1 M.P. .• ' Form 1 1 1 2 ' 3 1 4 1 5 1 6 '· 7 
6 
7 
8 
9 
10 
11 
' 1 I I 1 1 Comnl.'Par.'VocablFund. 1Prob. 1Usage 1Sp. 
( c 
( 
( 
( 
( X 
( 
( 
7-5 113 
7-3 114 
( c 7-1 113 
( 
( 
( 
( X 7-1 113 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
\ 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
7-0 113 
7-0 113 
6-11 113 
6-11 113 
6-11 113 
6-11 113 
7-6 112 
7-0 112 
8-5.5 A 
B 
c 
8-3 A 
B 
c 
8-0.5 A 
B 
c 
8-0 A 
7-11 
7-11 
B 
c 
A 
B 
c 
A 
B 
c 
7-10. A 
B 
c 
7-10 A 
B 
c 
7-9.5 A 
B 
c 
7-9.5 A 
B 
c 
8-5 A 
B 
c 
7-10.5 A 
B 
c 
3-10 
3-10 
3-10 
2-8 
3-10 
3-10 
2-8 
3-10 
3-10 
3-7 
3-10 
3-10 
3-10 
3-7 
3-10 
3-10 
3-7 
3-10 
3-10 
3-10 
3-10 
3-7 
3-10 
3-10 
2-10 
3-10 
3-10 
2-8 
3-10 
3-7 
3-;7 3-1 1-10 
4-1 4-2 1-9 
3-10 3-:10 2-4 
2-3 1-8 1-10 
2-10 2-10 1-10 
3-5 3~7 2-3 
3-5 2-6 2-1 
3-8 3-6 2-3 
3-7 4-10 2-9 
2-8 2-6 2-1 
3-8 3-6 2-4 
3-6 3-7 2-8 
3-4 3-6 1-9 
3-6 4-10 1-9 
3-9 3-9 2-4 
3-5 2-10 1-8 
4-4 5-9 2-4 
4-8 4-1 3-4 
3-4 3-10 1-9 
4-4 5-2 2-1 
3-10 5-9 2-6 
3-2 2-1 2-2 
3-8 2-6 2-3 
3-3 3-10 
2-3 1-8 1-9 
3-10 3-1 2-7 
3-1 3-6 
2-2 1-8 1-9 
3-5 2-6 2-1 
3-1 3-7 2-1 
2-4 2-1 
Abs. 
1-8 1-8 
2-2 2-2 
2-10 2-5 
2-8 3-6 
3-10 3'~3 
1-9 2-2 
2-8 1-9 
3-4 2-2 
3-6 2-7 
1-10 2-2 1-8 
2-6 2-7 1-10 
2-6 3-3 2-1 
2-2 2-1 1-8 
2-2 2-9 2-6 
1-10 3-3 2-8 
2-4 2-7 1-10 
2-10 3-2 2-6 
3-4 4-1 3-3 
2-8 2-3 2-5 
2-8 3-3 2-10 
2-8 3-7 3-4 
2-2 2-10 2-4 
2-6 3-3 3-3 
2-6 3-3 3-7 
2-8 3-2 2-2 
2-8 3-2 3-10 
3-6 3-8 4-5 
2-8 2-4 1-10 
1-0 1-0 1-0 
3-2 3-3 3-10 
2-6 2-6 1-10 
3-2 3-2 2-7 
4-2 3-2 
2-6 2-5 1.:..10 
3-6 2-9 2-10 
3-5 3-8 
1-8 1-D 1-8 
2-8 2-7 1-10 
2-2 2-6 2-1 
1-10 1-0 1-0 
2-2 2-4 2-5 
1-10 1-0 1-8 
2-4 2-7 2-4 
2-10 3-5 2-7 
51 
TABLE III--Continued 
1 1 1 1 
' f Metropolitan Achievement Tests Scores 
a ' b ' c ' d ' e ' ' Reading 'Arithmetic ' English 
pairNo.'Group•c:-.A.'I.Q .• ' M./1_. 1 Form' 1 '2 ' 3 ' 4 1 5 ' 6 7 
12 
13 
14 
15 
16 
17 
1 
' ' ' ~ 'Compl.'Par. 1VocabtFund.'Prob. 1 Usage Sp. 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
7-0 112 7-10 A 
B 
c 
7-0 112 7-10 A 
B 
c 
6-11 111 7-8 A 
B 
c 
6-11 111 7-8 A 
B 
c 
7-1 110 7-9.5 A 
B 
c 
7-1 110 7-9.5 A 
B 
c 
7-2 110 7-11.5 A 
B 
c 
7-2 109 7-10 A 
B 
c 
( C 7-2 110 7-10.5 A 
( B ( c 
( 
( X 7-0 112 7-10.5 A 
( B ( c 
( c 
( 
( 
( 
( X 
( 
( 
6-11 110 7-7.5 A 
B 
c 
6-11 109 7-6.5 A 
B 
c 
3-3 
3-5 
2-10 
3-10 
3-10 
2-8 
2-4 
2-10 
3-5 
1-4 
2-6 
3-7 
3-7 
3-5 
3-10 
3-5 
3-10 
3-10 
1-8 
Abs. 
2-8 
2-10 
3-7 
3-10 
2-8 
2-8 
3-7 
2-6 
3-10 
3-10 
2-4 
3-10 
3-10 
2-6 
3-10 
3-7 
2-3 1-0 1-7 
2-8 2-8 1-9 
2-7 2-4 2-3 
2-9 2-10 1-8 
3-10 4-2 1-10 
3-7 4-6 2-5 
2-1 2-1 1-8 
2-8 2-1 2-2 
2-10 3-1 
2-4 1-8 1-7 
2-6 1-8 2-1 
2-6 2-6 
2-4 2-4 1-9 
3-6 3-7 2-2 
3-7 3-9 
3-6 3-9 1-9 
4-3 5-9 1-10 
4-7 4-8 2-1 
2-1 1-8 1-10 
2-6 2-4 2-5 
2-1 2-2 1-10 
3-6 1-0 2-4 
3-8 3-4 2-6 
2-3 1-8 1-9 
2-6 1-10 2-2 
3-2 2-4 
1-10 1-9 1-9 
3-3 2-8 1-10 
3-2 3-2 
1-9 1-7 1-8 
3-2 3-1 2-1 
3-6 3-4 
2-1 1-7 1-10 
3-4 3-2 2.-2 
3-3 4-4 
1-8 2-l 1-9 
1-10 2-2 1-10 
1-10 2-3 1-10 
1-10 2-2 1-8 
2-2 2-4 1-9 
2-6 2-8 2-3 
1-8 2-1 1-9 
2-4 2-2 1-10 
2-8 2-9 
1-8 2-1 1-7 
1-10 2-2 2-2 
2-6 3-4 
1-10 2-5 1-9 
2-4 2-10 2-3 
3-8 3-10 
1-10 2-3 1-9 
3-4 3-5 3-6 
2-6 4-1 4-2 
2-2 2-1 1-8 
2-2 2-4 2-2 
2-2 2-1 2-2 
2-8 2-10 2-9 
2-10 3-10 3-6 
1-8 2-1 1-8 
2-8 2-6 2-2 
2-2 2-8 
1-10 2-3 2-2 
2-4 2-10 2-9 
3-2 3-7 
1-8 2-1 2-1 
2-4 2-8 2-5 
4-l 3-1 
2-4 2-2 1-9 
2-6 2-10 2-5 
2-10 3-5 
TABLE III--Continued 
' ' ' ' 
1 f Metropolitan Achievement Tests Scores 
a 1 b 1 c ' d 1 ~ ' ' Reading 1 Arithmetic 1 English 
IJ'air No.'Gr;up•c-:-A. 'I.Q. 1 M./1. 1 Form 1 1 1 2 1 3 1 4 1 5 1 6 7 
18 
19 
20 
21 
22 
23 
1 1 I 1 1 1Compl.'Par. 1Voca.btFund. 1Prob. 1Usage Sp. 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
{ 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
7-7 109 
7-2 109 
8-3 A 
B 
c 
7-9.5 A 
B 
c 
7-3 109 7-11.5 A 
B 
c 
7-3 109 7-10.5 A 
B 
c 
7-3 109 
7-4 109 
7-0 109 
7-5 109 
7-0 109 
7-0 109 
7-0 109 
7-0 109 
7-11 
8-0 
7-8 
8-0 
A 
B 
c 
A 
B 
c 
A 
B 
c 
A 
B 
c 
7-8 A 
B 
c 
7-7.5 A 
B 
c 
7-8 
7-8 
A 
B 
c 
A 
B 
c 
3-10 
3-10 
3-10 
3-10 
3-10 
3-7 
4-4 4-4 1-8 
4-5 5-9 2-6 
4-8 5-9 
3-3 2-4 1-9 
3-10 3-10 2-3 
3-9 4-6 
3-10 4-1 
3-10 4-5 
3-7 4-4 
3-6 1-9 
5-4 2-4 
5-7 2-5 
3-10 3-9 
3-10 4-5 
3-10 4-1 
4-8 1-10 
5-2 2-1 
5-7 
3-10 
3-10 
3-7 
3-10 
2-10 
3-10 
3-7 
2-10 
3-10 
3-5 
3-7 
3-10 
2-2 
3-7 
3-10 
2-6 
3-10 
3-10 
3-10 
3-7 
3-10 
2-10 
3-10 
3-10 
2-6 2-2 2-1 
3-5 4-6 2-3 
3-4 4-4 2-5 
3-7 4-2 2-:-1 
4-7 5-9 2-7 
4-8 5-9 
2-9 1-0 1-10 
4-1 3-1 2-2 
4-3 3-6 2-5 
2-4 2-6 2-1 
3-6 4-4 2-2 
3-6 3-7 2-8 
1-8 1-7 2-1 
2-10 2-2 2-3 
3-1 3-1 
2-7 2-6 1-8 
3-3 3-10 1-10 
3-7 5-2 
3-2 2-6 2-1 
4-4 4-6 2-6 
3-8 3-9 
2-9 2-10 1-10 
3-10 4-6 2-3 
3-5 4-10 
3-2 2-10 2-6 
3-8 3-7 3-4 
4-1 4-5 
1-10 2-8 2-3 
2-6 3-7 3-5 
3-8 4-5 
2-8 2-7 2-10 
2-8 3-8 3-8 
3-4 3-10 4-5 
1-8 3-2 3-1 
2-2 3-5 3-8 
4-2 4-5 
2-4 2-4 2-8 
3-2 3-10 3-5 
2-6 3-7 4-2 
2-10 3-7 2-4 
3-6 4-2 3-6 
4-1 3-8 
2-6 2-2 1-10 
2-8 3-3 2-2 
3-2 2-10 3-1 
1-8 2-7 1-9 
2-8 3-3 3-3 
3-4 3-5 4-5 
1-10 1-0 1-9 
2-2 2-7 2-2 
3-2 3-2 
1-8 2-1 1-10 
1-8 3-3 2-7 
3-10 3-10 
2-6 2-6 2-2 
3-6 3-2 3-2 
3-8 3-6 
1-10 3-2 2-5 
2-2 3-8 3-6 
3-10 4-5 
r 
' ' 
-
r r I I 
a I b I 
.£. ' d I 
pai; No. 'Group'C.JI. 1I.Q. 1 
I I I I 
- ( c 7-2 108 
( 
( 
24 ( 
. ( X 7-5 108 
( 
( 
( c 7-0 108 
( 
( 
25 ( ( X 7-3 108 
( 
( ( c 7-1 108 
( 
( 
26 ( 
( X 7-4 109 
( 
( 
( c 7-1 108 
( 
( 
27 ( 
( X 7-0 106 
( 
( 
( c 7-0 108 
{ 
( 
28 { 
{ X 7-2 105 
( 
\ ( c 7-0 108 
( 
( 
29 ( 
( X 7-0 108 
( 
{ 
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TABLE III--Continued 
I r Metropolitan 1i.chievement Tests Scores 
f I I Reading 'Arithmetic 1 English 
M.A. 1 Form 1 1 I 2 I 3 I 4 I 5 I 6 I 7 
I 1Compl.1Par. 1Vocab!Fund. 1Prob. 1Usage 1Sp. 
7-9.5 A 3-10 2-9 3-1 1-10 2-8 2-4 1-7 
B 3-7 3-6 5-4 2-3 2-10 3-7 2-2 
c 3-10 3-4 4-8 2-8 2-10 3-10 2-9 
8-0 A 2-2 2-1 1-10 1-10 1-8 2-3 1-10 
B 3-5 3-8 3-7 2-2 2-2 2-9 2-8 
c 3-10 3-8 3-10 3-10 3-2 
7-6.5 A 2-10 2-2 1-7 1-9 1-10 2-5 1-10 
B 3-10 3-4 3-9 2-7 2-10 3-7 2-7 
c 3-10 3-2 3-4 2-7 2-10 2-7 2-10 
7-10 A 2-10 2-7 1-9 2-2 2-4 2-3 2-1 
B 3-7 3-8 3-7 2-3 3-4 2-7 2-5 
c 3-10 3-5 3-10 3-5 3-4 
7-8 A 3-5 2-7 2-2 1-10 2-4 2-4 1-8 
B 3-10 3-7 3-10 2-1 2-8 3-5 2-10 
c 3-10 3-4 3-4 2-5 2-6 3-7 2-10 
8-0 A 3-5 2-3 2-2 1-9 2-2 2-1 1-10 
B 3-7 3-4 1-0 1-10 1-10 2-2 2-2 
G 3-7 3-7 2-10 2-4 2-6 2-4 2-8 
7-8 A 3-5 2-7 1-8 1-9 2-6 1-0 1-9 
B 3-10 3-1 1-8 2-3 2-8 2-6 2-2 
c 3-10 3-5 2-1 .2-10 2-5 
7-5 A 2-6 2-7 1-10 1-9 . 1-10 1-0 1-7 
B 3-5 3-5 3-10 2-2 2-8 2-5 2-2 
c 3-10 3-2 3-9 2-2 3-2 2-9 2-5 
7-6.5 A 3-7 2-6 2-2 1-9 1-10 2-3 1-10 
B 2-10 3-4 3-6 2-1 2-4 2-7 2-4 
c 3-10 3-6 3-9 3-7 3-4 
7-6.5 A 2-2 2-1 2-4 1-9 1-10 2-3 2-1 
B 3-7 3-4 3-10 1-10 2-2 2-8 2-3 
c 3-7 3-9 5-9 1-10 2-8 3-8 3-1 
7-6.5 A 2-6 2-4 1-9 1-7 2-4 2-2 1-10 
B 3-10 2-9 1-9 2-2 2-6 2-6 2-6 
c 3-10 3-2 2-6 2-7 3-4 
7-6.5 A 1-8 2-6 1-9 1-9 1-8 2-1 1-8 
B 2-8 2-9 1-7 1-8 1-10 2-1 1-8 
c 3-10 3-5 3-10 2-3 2-4 3-8 2-5 
TABLE III--Continued 
' f Metropolitan Achievement Tests Scores 
a 1 b r c 1 d 1 ..! 1 1 Reading_ 1 Arithmetic ' English 
paii= No.'Group1 C7P .• •r:-Q.' M.A.' Form t 1 I 2 I . 3 t. 4 I 5 r 6 t 7 
--
30 
31 
32 
33 
34 
35 
1 1 ' 1 ' 'Compl.'Par. 1VocabtFund. 1Prob. 1Usage 1Sp. 
( c 
{ 
{ 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
{ 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
{ 
( 
( X 
{ 
( 
{ c 
( 
( 
( 
( X 
( 
( 
{ c 
( 
( 
( 
( X 
~ 
7-0 108 
7-0 108 
7-6.5 A 
B 
c 
7-7 A 
B 
c 
7-5 107 7-11 A 
B 
c 
7-3 107 . 7-9.5 A 
B 
c 
7-6 106 
7-2 106 
7-5 106 
7-3 105 
?-6 105 
7-6 104 
7-5 105 
7-2 105 
7-11.5 A 
B 
c 
7-7 A 
B 
c 
7-11 A 
B 
c 
7-11 A 
B 
c 
7-10.5 A 
B 
c 
7-10 A 
B 
c 
7-9.5 A 
B 
c 
7-6.5 A 
B 
c 
1-8 1-9 
3-5 2-9 
3-10 2-7 
1-7 1-7 
1-9 2-1 
1-9 
1-8 2-3 
3-10 . 3-4 
3-10 3-5 
1-7 1-8 
2-10 1-10 
3-6 1-10 
3-10 
3-10 
3-7 
3-5 
3-10 
3-10 
3-10 
3-7 
3-10 
3-7 
3-1G 
3-7 
3-10 
3-10 
3-10 
3-10 
3-7 
3-10 
3-7 
3-7 
3-10 
3-10 
3-10 
3-10 
2-4 
2-2 
3-5 
2-4 
3-10 
':3-10 
2-9 2-2 1-8 
3-6 3-10 2-1 
3-5 3-6 2-4 
3-7 3-1 2-1 
4-4 4-8 2-5 
4-1 4-6 
3-4 2-4 2-2 
3-7 3-10 2-8 
3-9 3-7 3-7 
3-2 2-4 2-2 
4-5 4-4 3-2 
3-9 5-4 3-4 
3-6 3-6 2-1 
4-5 5-7 2-8 
4-4 5-9 3-4 
2-4 2-6 1-9 
3-4 4-2 2-3 
3-4 3-7 2-9 
3-3 3-1 1-9 
3-8 4-4 2-3 
3-8 3-7 2-10 
4-1 . 4-4 1-10 
4-8 5-9 2-4 
4-8 5-9 
2-3 3-1 2-2 
2-5 2-/+ 2-3 
2-6 2-4 3-1 
2-6 2-1 1-9 
3-6 3-9 2-3 
i-1 ?,-7 2-&1 
1-0 1-0 1-9 
l-1C 2-6 2-5 
2-7 3-3 
1-8 2-1 1-8 
1-10 2-5 1-10 
2-4 2-9 2-2 
2-4 2-4 2-3 
2-8 3-5 2-10 
2-6 3-2 3-7 
2-10 2-4 2-3 
3-8 3-10 2-10 
3-7 4-5 
3-4 2-7 2-5 
2.-10 2-10 3-3 
3-6 3-3 3-5 
2-8 3-2 2-8 
3-8 3-3 3-10 
3-10 4-1 4-5 
2-10 2-4 2-1 
3-4 2-9 2-3 
3-6 3-7 3-7 
2-2 2-4 2-2 
3-2 3-2 3-5 
2-10 3-7 3-4 
2-2 2-2 1-9 
3-2 2-4 1-9 
3-4 2-6 2-4 
2-4 3-8 2-2 
2-10 3-8 3-1 
4-1 3-8 
2-4 1-0 1-9 
2-8 2-2 1-9 
2-4 2-5 1-10 
2-2 2-4 1-8 
2-8 2-10 2-8 
2-1,_ 1~1) "-10 
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TABLE III--Continued 
1 I 1 1 1 f Metropolitan Achievement Tests Scores 
a 1 b ' c 1 d ' .! 1 ' Reading 1 Arithmetic 1 English 
pail= No. 1 Group•c:A. 1 I:·Q. 1 M.A.' Form' 1 • 2 1 3 1 4 1 5 1 6 1 7 
-
37 
38 
39 
40 
41 
' 1 1 1 ' ' Compl.'Par.IVocab!Fund. 1Prob. 1Usage 1Sp. 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
7-3 105 
7-3 105 
7-2 106 
7-2 106 
7-2 105 
7-6 105 
7-1 105 
7-3 105 
7-8 104 
7-5 103 
7-8 104 
7-8 106 
7-8 A 
B 
c 
7-7.5 A 
B 
c 
7-7 A 
B 
c 
7-7.5 A 
B 
c 
7-7 A 
B 
c 
7-11 A 
B 
c 
7-5 A 
B 
c 
7-8 A 
B 
c 
8-0 A 
B 
c 
7-7.5 A 
B 
c 
7-11.5 A 
B 
c 
8-2 A 
B 
c-
1-4 
2-4 
3-10 
3-3 
3-7 
3-10 
2-10 
3-10 
3-7 
2-6 
3-7 
3-10 
1-10 
3-10 
3-10 
1-8 
3-3 
3-10 
2-10 
3-10 
3-10 
2-10 
3-5 
3-7 
2-4 
2-2 
2-10 
2-2 
3-10 
3-10 
1-4 
2-6 
3-5 
1-4 
1-4 
2-10 
2-l 
2-6 
2-8 
1-8 1-8 
1-8 2-8 
3-2 2-8 
2-1 1-9 1-9 
2-10 1-10 2-2 
2-9 2-2 2-6 
1-8 2-2 1-7 
3-2 2-4 1-10 
2-10 2-2 2-2 
1-10 1-0 1-10 
2-2 2-2 1-8 
2-8 2-9 2-5 
3-1 2-10 1-10 2-4 
3-6 3-9 2-4 3-2 
3-7 4-4 
2-3 2-2 
3-3 3-8 
3-10 3-10 
2-4 1-9 2-1 
3-9 2-8 2-2 
3-6 3-4 
2-8 1-8 1-0 
3-2 2-8 2-1 
3-4 3-10 2-1 
2-3 1-9 1-9 
3-2 2-2 2-4 
3-2 3-6 2-8 
2-3 1-9 1-9 
4-7 3-6 2-3 
3-4 4-6 
1-10 2-2 1-9 
3-2 2-9 2-5 
3-5 3-10 
2-2 2-1 1-10 
2-2 2-4 2'-3 
2-2 3-2 2-7 
2-2 2-1 1-9 
2-4 2-6 2-2 
2.-10 2-8 3-5 
1-10 2-6 1-10 
2-8 2-8 2-5 
3-8 2-9 
2-1 2-1 1-10 2-2 2-1 1-9 
3-9 2-6 2-3 2-10 2-6 2-4 
3-10 3-10 3-5 3-10 
2-1 
2-5 
2-5 
2-2 1-9 2-2 
1-7 2-2 2-2 
2-2 2-10 3-4 
2-1 1-8 
2-2 1-8 
2-3 1-10 
2-1 1-0 1-9 
3-1 3-6 2-3 
3-2 3-9 2-6 
1-8 2-2 1-9 
2-6 3-2 2-6 
2-8 3-8 3-2 
2-1 
2-3 
2-9 
2-4 
2-1 
2-2 
1-9 1-10 2-4 1-0 1-8 
2-1 2-3 2-4 2-1 1-10 
1-10 2-8 2-10 2-3 2-9 
1-8 1-9 
1-8 2-1 
2-2 2-2 
1-8 1-0 1-8 
1-10 2-1 1-7 
2-2 2-? 1-10 
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TABLE III--Continued 
1 f Metropolitan Achievement Tests Scores 
a 
1 b I C I d I .!, I 1 Readi:t;!g ~Ari th.'llet:hc 1 English 
pair No.'Group•c:A.•r:Q.' M.A.' Form 1 1 '2 ' 3 '4 ' 5 ' 6 , 7 
__ -'---~ ' ' ' 'Compl. 'Pf.!t..!..'. __ yg_ce.b t Fund ~Prob. 1 Usage Sp. 
42 
43 
44 
45 
46 
47 
( c 
( 
( 
( 
( X 
( 
( 
7-4 104 
7-4 104 
( c 7-S 103 
( 
( 
( 
( X 7-S 103 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
7-S 103 
7-5 103 
7-5 103 
7-4 103 
7-4 103 
7-5 103 
7-2 103 
7-4 103 
7-8 
7-S 
A 
B 
c 
A 
B 
c 
7-ll A 
B 
c 
7-ll A 
7-ll 
7-S 
B 
c 
A 
B 
c 
A 
B 
c 
7-S. A 
B 
c 
7-6.5 A 
B 
c 
7-6.5 A 
B 
c 
7-S A 
B 
c 
7-5 A 
B 
c 
7-7 A 
B 
c 
l-2 
2-2 
3-10 
l-10 
3-7 
3-10 
2-1 
3-1 
3-3 
2-4 
3-7 
3-2 
1-8 
2·-4 
3-6 
1-7 
2-6 
2-10 
1~8 1-10 2-2 1-8 
2-3 2-4 2-9 2-8 
3-7 4-2 
1-9 1-10 2-1 1-8 
2-2 2-6 2-9 2-~ 
3-7 3-1 
2-10 2-8 
Abs. 
1-7 2-2 2-4 2-4 1-10 
3-1 2-6 2-10 3-10 3-1 
2-4 2-3 
2-S 2-9 
3-10 3-1 
1-9 1-9 1-10 2-2 1-10 
2-6 2-3 2-4 2-8 2-5 
2-8 3-10 3-2 
1-2 
2-8 
3-3 
1-10 
3-7 
3-10 
3-3 
3-7 
3-7 
2-6 
3-10 
3-10 
2-4 
3-5 
3-10 
2-4 
3-3 
3-5 
1-2 
1-4 
2-S 
1-S 
2-S 
3-7 
2-4 1-8 
2-5 2-2 
2-10 3-4 
2-5 1-8 
3-3 3-4 
3-2 3-6 
1-10 2-2 
l-10 3-2 
2-5 3-6 
2-:-3 1-10 
2-3 2-3 
2-6 2-3 
1-9 1-10 2-1 1-9 
2-3 2-8 2-9 2-3 
3-5 2-9 
3-1 2-1 1-9 2-6 
3-8 2-10 2-1 3-4 
3-10 3-10 2-8 3-4 
2-3 2-1 
2-3 1-8 
2-8 2-5 
3-2 3-1 
3-10 4-S 
3-8 4-8 
2-6 
3-6 
3-3 
2-3 
3-2 
3-8 
1-9 
2-7 
2-6 
2-3 
2-9 
2-9 
1-8 
2-S 
3-6 
1-9 
2-4 
3-6 
1-9 
2-6 
2-6 
1-0 
2-2 
2-6 
1-10 2-6 2-5 2-5 
2-3 2-6 3-8 3-4 
2-10 2-10 3-3 3-10 
1-10 1-10 2-3 1-8 
2-4 2-4 2-9 3-2 
3-2 3-3 
1-10 1-10 2-l l-8 
2-1 1-10 2-9 2-5 
2-6 2-8 2-8 3-3 
1-9 1-0 1-0 l-8 
2-3 l-10 2-1 1-9 
1-8 1-8 
1-10 2-2 
l-10 2-2 
2-3 2-3 
1-0 1-8 
2-1 1-8 
2-2 1~ 
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- TABLE III--Continued 
1- I I I I I f Metro~olitan Achie~~ment Tests Scores 
a I b I C I d I 
.! I r Reading 'Arithmetic 1 English 
pair No.' ·-Group 1 C • A. 1 I. Q. I M.A.' Form 1 1 I 2 I 3 14 I 5 I 6 '7 
I I I I I 1Compl. 'Par. 'VocabtFund. 1Prob. 1Usage 1Sp. 
- ( c 7-0 103 7-3 A 1-0 1-8 1-7 1-7 1-10 1-0 1-7 ( B 1-0 1-8 1-0 1-9 1-8 2-1 1-9 ( c 1-2 1-9 1-8 1-9 1-10 1-0 1-8 
48 ( ( X 7-2 103 7-5 A 1-0 2-1 1-10 1"":"7 1-8 1-0 1-0 
( B 1-0 2-5 1-8 1-0 1-10 2-1 1-9 
( c 1-4 2-1 1-7 2-1 2-2 1-0 1-lC 
( c 6-10 103 7-0.5 A 1-4 1-0 1-7 1-7 1-0 1-0 1-8 ( B 1-0 1-9 1-0 1-8 1-8 2-1 1-8 ( c 2-4 2-1 1-8 1-8 1-8 2-2 1-8 
49 ( ( X 7-1 103 7-4 A 1-4 1-7 1-8 1-7 1-0 1-0 1-7 
( B 2-10 2-8 2-2 1-9 1-8 2-4 1-10 
( c 3-7 2-9 2-4 1-8 1-8 2-3 2-2 
( c 7-9 102 7-11 A 2-10 2-9 2-6 1-10 2-6 2-5 2-5 
( B 3-10 3-9 4-6 2-7 2-4 3-7 2-9 
( c 3-10 3-6 5-2 3-3 2-10 3-2 3-5 
50 ( 
( X 7-10 101 7-11 A 2-8 2-5 1-10 1-10 2-2 2-2 2-4 
( B 3-10 3-3 2-2 2-4 2-4 2-8 2-9 
( c 2-8 2-10 2-10 3-3 3-1 
( c 7-7 102 7-9.5 A 1-10 2-2 1-3 2-1 2-6 2-2 1-9 
( B 3-5 3-1 3-2 2-5 2"":"8 2-6 2-5 ( c 3-10 3-7 4-2 3-3 3-2 2-10 2-5 
51 ( 
( X 7-0 102 7-2 A 1-6 2-1 1-9 1-10 1-10 2-2 1-7 
( B 2-10 3-6 2-6 2-1 2-8 2-6 2-9 
( c 3-5 2-9 2-10 2-1 2-6' 3-2 2-10 
{ c 7-6 102 7-8 A 3-5 2-4 1-8 1-9 2-2 1-0 1-8 ( B 3-5 3-4 3-1 2-7 2-2 2-5 1-10 ( c 3-10 2-5 3-2 2-10 2-8 2-7 2-1 
52 ( 
( X 7-4 104 7-8 A 3-5 3-1 2-4 1-9 1-10 2-2 1-10 ( B 3-7 4-5 3-1 2-1 2-10 2-10 2-3 ( c 3-10, 3-7 4-2 2-10 3-3 
( c 7-6 102 7-7.5 A 2-8 2-5 1-8 1-9 2-2 2-1 1-8 ( B 3-7 2-7 2-2 2-4 2-10 2-8 2-4 ( c 3-7 2-5 2-10 2-6 2-8 2-7 2-10 
53 ( 
( X 7-6 102 7-8 A 2-6 2-7 2-4 1-10 2-4 2-1 2-7 ( B 3-7 2-8 1-10 2-2 1-8 2-1 2-3 ( c 3-_7 ~-~ 2-8 2,-7 ?-1 () ~-? ?_1:\ 
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TABLE III--Continued 
---
' ' ' ' ' 
r Metropolitan Achievement Tests Scores 
a 
' 
b 
' .£. ' .Q. ' .!. ' ' Reading 'Arithmetic ' English pair No.' Group 1C.A. 1I.Q.' M.A. I Form 1 1 I 2 ' 3 14 I 5 ' 6 I 7 I ·I I 
' ' 
1 Compl. 'Par. 1VocabtFund. 'Pro b. 'Usage 1 S_:Q_. 
- ( c 7-5 102 7-7 A 1-4 1-7' 1-9 1-9 1-8 2-2 1-8 ( B 2-4 2-7 1-10 2-4 2-4 2-6 2-4 
( c 3-3 2-8 2-6 2-6 2-10 2-6 2-6 
54 ( ( X 7-5 102 7-6.5 A 1-8 1-9 1-7 1-9 1-8 1-0 1-7 
( B 3-3 3-3 2-6 2-2 2-6 2-8 2-2 
( c 3-10 3-4 3-2 2-8 2-8 2-8 3-3 
( c 7-5 102 7-6.5 A 1-6 1-10 1-10 2-1 1-8 1-0 1-10 
( B 3-10 3-2 2-10 3-1 3-2 2-5 2-8 
( c 3-3 3-3 3-1 3-4 2-8 2-5 2-10 
55 ( ( X 7-1 102 7-2.5 A 2-4 1-7 1-7 1-8 1-8 1-0 1-9 
( B 2-8 2-5 2-1 1-8 1-0 2-4 1-9 
( c 3-3 2-9 2-6 2-1 2-6 2-4 2-6 
( c 7-1 102 7-3 A 2-4 2-4 1-0 1_-0 2-4 2-2 1-10 
( B 3-10 3-8 2-10 2-1 2-2 2-8 3-1 
( c 3-10 3-9 3-7 3-7 3-3 
56 ( 
( X 7-5 103 7-8 A 2-6 2-2 2-1 2-1 2-4 1-0 1-9 
( B 3-7 3-2 3-2 2-2 2-10 2-9 2-9 
( c 3-10 3-4 3-7 3-8 3-6 
( c 7-5 102 7-6.5 A 3-10 2-10 2-1 2-1 2-6 2-6 2-1 
( B 2-4 3-6 4-4 2-4 3-4 3-7 3-2 ( c 3-10 3-7 4-6 3-10 4-2 
57 ( 
( X 7-6 102 7-8 A 3-7 2-9 2-4 1-10 1-10 2-2 2-2 ( B 3-10 3-7 3-10 2-2 3-2 3-2 2-10 ( c 3-10 3-7 3-9 3-2 3-3 
( c 7-4 102 7-6 A 2-4 2-6 1-9 1-9 1-10 2-2 1-9 ( B 2-10 3-2 2-2 2-3 2-2 2-7 1-8 ( c 3-7 3-2 2-6 2-9 2-8 
58 ( 
( X 7-5 102 7-6.5 A 2-2 2-4 2-1 2-1 2-2 1-0 1-8 
( B 2-8 2-10 2-10 2-5 2-6 2-7 2-2 
( c 3-10 3-5 3-7 2-10 3-2 
( c 7-0 101 7-1 A 1-0 1-9 1-0 1-8 1-0 1-0 1-7 ( B 1-10 2-4 2-2 2-2 1-10 2-1 1-8 
( c 2-10 2-4 1-10 2-2 1-10 2-2 2-2 
59 ( 
( X 7-3 101 7-4 A 1-6 2-1 1-10 1-7 1-0 1-0 1-8 
( B 3-5 3-1 1-10 1-10 1-8 2-4 1-8 
( c 3-7 2-9 3-1 2-li 2-1 
6< 
r-- TABLE III--Continued 
=-I I I I 
' 
·-f Metropolitan Achievement Tests Scores 
a I b I £. I Q I ~ ' ' Reading 
1Arjthmetic 1 English 
-pai; No. 1 Group 1 C. A. 1 I. Q. I M.A. 1 Form 1 1 I 2 I 3 I 4 I 5 I 6 I 7 
' 
I 
' 
I I 1Comp1.1Par. 1Vocab1Fund. 1Prob. 1Usage 1Sp. 
-· ( c 7-7 101 7-S A 1-2 1-7 1-9 1-8 2-4 1-0 1-S 
( B- 1-4 1-9 1-S 2-2 2-2 2-1 1-10 
{ c 1-4 2-2 2-1 2-7 1-10 2-3 1-10 
60 ( 
( X 7-7 .101 7-8 A 1-6 2-1 2-1 1-8 2-2 1-0 1-7 
( B 2-2 2-1 2-4 2-1 2-2 2-2 1-10 
( c 3-3 2-1 2-6 2-3 2-2 2-1 2-1 
{ c 7-9 100 7-9 A 3-5 2-6 1-10 2-3 2-4 2-4 2-2 { B 3-7 3-6 3-1 1-10 2-4 2-9 2-1 
{ c 3-10 3-6 3-10 2-7 3-4 3-10 2-4 
61 ( 
( X 7-5 99 7-4 A 3-7 2-1 1-8 1-9 1-10 2-3 1-8 
( B 3-7 3-2 1-7 2-1 2-6 3-2 3-1 
( c 3-7 3.;;· 3-7 3-5 4-5 
( c- 7-S 100 7-8 A 2-4 2-10 1-9 1-8 1-0 2-2 1-10 ( B 3-10 2-9 2-8 2-2 2-2 2-7 2-5 ( c 3-7 2-10 2-8 2-4 2-6 2-7 2-5 
62 ( 
( X 7-8 100 7-8 A 2-8 2-1 2-4 2-1 1-10 2-1 1-0 ( B 3-10 3-1 2-2 2-5 2-6 2-9 2-1 ( c 3-10 2-10 2-8 2-8 3-6 2-6 2-7 
( c 7-7 100 7-6.5 A 3-3 3-3 1-10 1-10 1-10 2-10 3-10 ( B 3-7 4-1 4-5 2-2 2-6 3-2 4-5 ( c 3-10 3-7 5-7 3-10 4-2 
63 ( 
( X 8-2 99 8-0.5 A 3-7 3-2 2-S 1-10 2-4 2-10 2-6 ( B 3-10 4-3 4-8 2-2 2-8 3-7 3-5 ( c 3-10 3-9 4-10 3-10 4-5 
( c 7-6 100 7-6.5 A 2-8 2-7 1-10 2-1 2-2 2-1 1-9 ( B 2-6 3-3 1-7 2-3 2-6 2-2 1-7 
( c 3-3 3-2 3-2 2-9 2-10 2-3 2-3 
64 ( ( X 7-6 101 7-6.5 A 2-10 2-6 1-8 1-8 1-8 1-0 1-8 
( B 3-7 2-8 3-2 1-10 1-8 2-3 1-10 
( c 3-10 3-3 3-7 2-1 2-2 2-7 1-10 
( c 7-1 100 7-0.5 A 1-0 1-8 1-8 1-8 1-8 1-0 1-8 
( B 1-0 2-2 1-7 2-1 2-4 2-4 1-10 
( c 3-5 2-5 2-1 2-7 2-10 
65 ( 
( X 7-1 105 7-5 A 2-8 2-2 2-1 1-8 1-10 1-0 1-9 
~ B 3-10 3-8 3-4 1-10 1-10 2-10 2-4 c 3-10 3-5 3-7 2-L... 2-8 3-6 3-2 
TABLE III--Continued 
1 1 1 1 1 f Metropolitan Achievement Tests Scores 
a . 1 b 1 c 1 d 1 ~ 1 1 Reading 1Ari thmetic 1 English 
pair No. 1 Group 1C:-A. 1 i:-Q. I M.A. I Form I 1 I 2 I 3 I 4 ' 5 I 6 ' 7 
I 1 ' ' I 1Comp1.1Par.IVocabLFund. 1Prob. 1Usage 1Sp. 
-
66 
67 
68 
69 
70 
71 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
7-0 100 
7-4 104 
8-0 99 
7-3 99 
( c 7-11 98 
( 
( 
( 
( X 7-4 97 
( 
( 
( 0 
( 
( 
( 
( X 
( 
( 
7-11 98 
7-8 98 
( c 7-5 98 
( 
( 
( 
( X 7-10 98 
( 
( 
( 0 7-4 98 
( 
( 
( 
{ X 7-4 97 
( 
( 
7-0 A 
B 
c 
7-8 A 
B 
c 
7-9.5 A 
B 
0 
7-2 A 
B 
0 
7-9.5 A 
B 
c 
7-1.5 A 
B 
0 
7-10 A 
B 
0 
7-6.5 A 
B 
0 
7-3 A 
B 
c 
7-8.5 A 
B 
c 
7-2 A 
B 
0 
7-1.5 A 
B 
c 
1-10 
2-6 
3-5 
2-8 
3-7 
3-10 
1-6 
Abs. 
3-10 
1-2 
3-3 
3-3 
1-0 
1-6 
1-0 
1-0 
1-6 
2-4 
3-7 
3-10 
3-10 
3-3 
3-7 
3-10 
1-8 
2-10 
3-7 
1-6 
3-3 
2-8 
1-0 
1-2 
1-6 
1-4 
2-10 
3-5 
2-3 
2-1 
2-6 
1-8 1-8 1-8 
1-9 1-10 1-8 
2-8 
1-0 1-8 
2-6 1-10 
2-8 2-8 
2-2 1-9 1-9 
2-10 2-6 2-1 
3-2 3-1 
1-10 2-4 1-10 
2-4 2-7 2-1 
3-2 2-10 
2-5 2-1 1-10· 2-4 2-1 1-10 
2-7 2-8 2-6 2-6 
2-3 1-8 1-8 1-10 1-0 1-8 
2-6 1-8 2-1 1-0 2-1 1-8 
2-9 2-8 1-10 2-2 2-8 2-3 
2-1 1-10 1-7 1-0 
1-7 1-10 1-7 1-8 
2-1 1-9 2-1 1-8 
1-9 1-7 1~7 1-0 
2-1 1-8 1-9 1-0 
2-2 1-10 2-2 2-2 
1-0 1-7 
2-1 1-8 
1-0 1-10 
1-0 1-8 
2-1 1-8 
2-1 2-1 
3-6 2-6 2-1 
4-3 5-9 2-1 
3-9 5-2 2-8 
2.-8 3-2 3-2 
2-10 3-5 2-4 
3-2 3-5 3-1 
2-8 2-1 2-1 
3-10 5-9 2-3 
3-2 5-7 
2-4 2-9 2-10 
2-10 3-10 3-7 
3-7 4-5 
2~1 1-10 1-8 1-8 2-1 1-8 
2-9 2-8 1-10 1-10 2-9 3-1 
2-8 2-8 2-2 1-10 2-6 3-1 
2-3 1-8 1-9 
2-8 2-8 2-3 
2-9 2-8 2-2 
1-8 1-0 1-8 
2-8 2-2 1-8 
2-10 2-1 1-8 
1-9 1-7 1-8 1-8 
1-7 1-8 1-9 1-8 
1-8 1-7 1-10 1-0 
1-9 1-0 1-7 1-0 
2-1 . 1-10 2-1 2-2 
2-6 3-1 
1-0 1-7 
1-0 1-8 
2-1 1-8 
1-0 1-7 
2-4 2-1 
2-10 2-7 
6: 
TABLE III--Continued 0-
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1 
' ' f Metropolitan Achievement Tests Scores 
!! ' b 1 .£. ' d 1 e ' ' Reading 'Arithmetic ' English 
pair No. 1 Group 1C.A.'I.Q. 1 M.A.' Form' 1 ' 2 1 3 1 4 1 5 ' 6 7 
-----~ ' 1 1 ' 1 Compl. 'Par. 'Vocab1Fund. 'Frob. 'Usage Sp. 
72 
73 
74 
75 
76 
77 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
8-1 97 
7-9 100 
7-10 97 
7-3 97 
7-10. 97 
7-0 106 
7-5 96 
7-6 99 
8-1 95 
7-11 96 
7-11 95 
7-11 95 
7-10 A 
B 
c 
7-8.5 A 
B 
c 
7-8 A 
B 
c 
7-0 A 
B 
c 
7-7.5 A 
B 
c 
7-5 A 
B 
c 
7-1.5 A 
B 
c 
7-5 A 
B 
c 
7-8 A 
B 
c 
7-7.5 A 
B 
c 
7-6.5 A 
B 
c 
7-6.5 A 
B 
c 
1-0 
1-4 
1-10 
1-0 
3-3 
3-10 
1-8 
2-10 
3-10 
1-4 
1-8 
2-10 
2-2 
2-2 
3-7 
1-6 
Abs. 
3-7 
2-4 
2-2 
2-10 
3-3 
3-10 
3-10 
2-10 
3-7 
3-10 
3-10 
3-10 
3-10 
1-6 
3-7 
2-4 
1-0 
1-8 
2-2 
2-1 
2-3 
2-3 
2-2 1-9 1-8 
1-7 1-10 1-8 
1-10 2-2 1-8 
1-10 1-7 2-1 1-8 
2-10 1-10 2-5 3-2 
2-9 3-1 2-3 2-2 
2-4 
2-9 
3-2 
J,-8 2-3 2-6 
2-1 2-9 3-8 
2-4 3-8 4-2 
1-0 1-0 
1-0 1-8 
1-0 1-8 
2-3 1-8 
2-8 1-10 
2-2 1-10 
1-0 1-10 
2-6 1-10 
3-2 2-3 
1-8 1-0 1-8 
1-10 1-10 2-1 
2-5 2-8 2-4 
2-2 1-0 1-0 
1-8 2-1 1-8 
2-6 3-3 2-8 
2-1 
2-4 
2-9 
1-9 1-9 
1-7 2-2 
2-8 2-3 
1-10 
2-4 
2-4 
2-2 1-10 
2-5 2-1 
2-7 2-7 
1-10 1-7 1-8 1-10 2-2 1-10 
3-2 3-2 
2-2 1-8 1-8 1-8 
2-5 1-7 1-10 1-8 
2-7 1-10 
3-7 2-10 
2-1 1-8 
2-3 1-8 
2-4 2-5 
2-6 1-8 1-8 
3-6 3-2 3-1 
3-1 2-4 2-5 
2-3 2-1 1-8 
3-4 3-4 2-1 
3-9 4-8 
3-2 2-10 1-9 
3-9 5-9 2-3 
4-1 5-9 2-6 
1-10 1-0 1-9 
2-9 2-10 2-2 
2-1 2-1 
1-10 1-0 1-8 
2-2 2-8 2-2 
2-8 2-10 2-7 
2-2 2-2 1-8 
2-6 2-4 1-8 
3-3 3-1 
1-8 2-6 1-6 
2-4 3-7 3-2 
3-2 3-8 3-8· 
1-0 2-1 1-8 
1-8 2-7 2-6 
2-4 2-5 
2-4 1-7 1-10 2-2 
2-1 2-1 1-10 1-8 
2-4 2-8 1-10 2-2 
1-0 1-8 
2-1 1-8 
2-2 1-10 
6. 
TABLE III--Continued 
' f 
a 'b 'c 'd 1 e' 
pair No. 1 Group 1 C:A. 1I.Q.' M.A.' Form 
78 
79 
80 
81 
82 
83 
I I I I I 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
( c 
( 
( 
( 
( X 
( 
( 
7-4 94 
7-4 95 
7-10 93 
7-11 93 
7-11 91 
7-9 91 
8-6 90 
8-3 86 
( c 7-11 90 
( 
( 
( 
( X 7-6 90 
( 
( 
( c 8-8 88 
( 
( 
( 
( X 8-3 87 
~ 
6-10.5 A 
B 
c 
6-11.5 A 
B 
c 
7-4 A 
B 
c 
7-4.5 A 
B 
c 
7-2 A 
B 
c 
7-0.5 A 
B 
c 
7-8 A 
B 
c 
7-0.5 A 
B 
c 
7-1 A 
B 
c 
6-9 A 
B 
c 
7-7.5 A 
B 
c 
7-1.5 A 
B 
c 
Metropolitan Achievement Tests Scores 
' Reading 1 Arithmetic 1 English 
'1 '2' 3' 4' 5' 6 '7 
'Compl. 'Par. 'VocabtFund. 'Prob. 'Use.ge'Sp. 
1-0 
1-4 
1-6 
1-4 
3-10 
3-10 
1-0 
1-10 
1-6 
1-2 
2-8 
3-10 
1-10 
Abs. 
3-5 
2-2 
1-10 
3-7 
3-5 
3-10 
3-5 
3-7 
3-7 
3-5 
1-6 
2-2 
3-7 
2-2 
1-6 
3-7 
1-10 
2-2 
2-10 
1-6 
1-4 
2-8 
1-9 1-10 1-7 1-8 
1-10 1-8 1-9 1-8 
1-8 1-10 1-10 1-8 
1-0 1-0 
1-0 1-0 
1-0 1-0 
1-7 1-8 1-7 
2-8 1-10 1-9 
3-2 3-1 
1-7 1-10 1-7 
1-9 1-7 1-9 
2-1 2-4 2-1 
2-4 1-7 1-9 
2-7 3-l 2-2 
3-4 3-10 2-1 
1-8 1-0 2-3 
1-10 2-8 2-3 
3-8 4-2 
1-10 1-0 1-8 
2-2 2-1 1-8 
1-10 2-1 1-9 
2-2 1-0 1-9 
2-10 2-8 2-4 
2-8 2-10 2-5 
2-4 1-0 1-9 1-8 2-2 1-8 
2-6 2-1 2-10 2-7 
2-1 1-0 1-8 1-8 
3-4 2-4 1-7 1-0 
2-8 3-4 1-7 1-8 
1-0 1-7 
2-2 1-8 
1-0 1-10 
2-6 2-8 2-1 
3-3 2-8 2-9 
3-5 2-10 2-9 
2-7 2-6· 2-1 
3-6 3-4 2-3 
3-1 3-1 2-8 
2-4 2-2 2-2 
3-2 2-7 2-7 
3-2 3-3 2-6 
2-2 1-1 2-1 
2-4 2-6 2-3 
2-8 2-3 2-10 
1-9 
2-1 
2-6 
1-7 1-9 1-0 
1-8 1-10 1-8 
2-4 
1-0 1-10 
2-2 1-8 
2-3 2-.3 
1-8 
1-9 
2-9 
1-9 
2-5 
2-4 
1-0 
2-3 
2-4 
1-7 1-8 1-8 
1-10 1-10 1-8 
2-4 2-3 2-4 
1-0 1""8 
2-2 1-10 
2-4 2-5 
1-0 1-9 
2-1 2-1 
1-10 
1-0 1-9 
1-9 2-3 
2-8 
1-10 2-1 1-10 
1-10 2-1 1-10 
2-1 2-6 
1-10 1-0 1-7 
2-2 2-1 2-5 
2-3 2-9 
Analysis .2!. ~· The foregoing presentation of data concerning the pairs 
.~-ndicates that the pupils were well matched indh:idually. That the groups were 
~ractically equal wi~h regard to chronological age, intelligence quotient, and 
~aental age, is shown in Tables IV, V, and Vl. 
TABlE IV 
Mean Chronological Ages in Months :for Control and Experimental Groups 
Number P. E. S. D. Difference 
Group of Mean of Range of between PoEoM -M 
Pupils C.A. Mean C. A. Means :X: c 
Control 83 88.433 o330 81-104 4.47 . 
• 517 .43 
~erimental 83 87.916 .282 83- 99 3.81 
.AB shown in Table IV, the mean chronological age in months :for the con-
trol group was 88.433 with a range of 81 to 104, and a standard deviation of 
4.47; the mean for the experimental group was 87.916 with a range of 83 to 99, 
and a standard deviation of 3.81. The difference between the means of .517 of 
a month, although statistically not si¢ficant since it is less than four times 
the probable error of the difference, is in :favor Of the control group. 
To determine the reliability of the obtained means in representing the 
. ~ans of second-grade children throughout the city, the probable error of the 
~eans was calculated. The formula used in the calculation is: 
P. E.M • .6745 S.D. of the Distribution 
~n which P.E.M is the probable error of the mean chronological age of either 
~oup; S.D. of the Distribution is the standard deviation of the distribution 
b:t' chronological ages, and N, under the radical is the number of pupils in the 
~oup. 
To determine the significance of the difference between the means the 
~robable error of the difference was computed. The for.mula used is: 
1 ! 2 P.E.M:x:~ • . P.E.~- ~ P.E.M0 
~n which M.x: and Me are the mean chronological ages of the pupils of the ex-
~erimental and control groups, and the quantities under the radical are the 
~robable error of the mean of the experimental group, squared, and the proba-
ble error of the mean of the control group, squared. The probable error of 
the difference between the means was .43 of a month. 
TABLE V 
Mean Intelligence Quotients for Control and Expet'imental Groups as Measured 
by Kuhlmann-Anderson Tests, Grade II 
Group 
Control 
Number 
of 
Pupils 
83 
ExperiJDent~ 83 
Mean 
I. Q,. 
P.E. 
of 
Mean 
Range 
S.D. 
of 
I.Q.. 
104.096 .497 88-119 6 •. 711 
104.169 .479 86-122 6.474 
Difference 
between 
Means 
P.E. 
~.;Me 
.073 .690 
Based upon the results of Kuhlmann-Anderson Tests administered Octobex 
11, 1935, TaQle V indicates that the average I.Q. for the control group was 
104.096 with a range of 88 to 119, and a standard deviation of 6.711; the ave~~ 
age for the experimental group was 104.169 with a range of 86 to 122 and r 
65 
a standard deviation of 6.474. The P.E. of the mean for the control group 
was .497; for the experimental group, .479 •. The difference between the means 
is .073 which is not significant since it is less than four times the P.E. of 
the difference. The P.E. of the difference was .690. 
TABLE VI 
Mean Mental .Ages in Months for Control and Experimental Groups 
Group 
Control 
NUmber 
Of 
Pupils 
83 
~erimental 83 
P.E. 
Mean of Range 
:a. A. I1ean 
S.D. 
of 
M.A. 
92.422 .302 82.5-103 4.08 
92.133 .313 81 -109 4.23~ 
Difference 
'between 
~:Ieans 
.289 
P.E.N -M 
X C 
.43 
Table VI shows the mean mental ages determined from the results of the 
Kuhlmann-Anderson Tests and the school records. The mean mental age for the 
control group was 92.422 months with a range of 82.5 to 103, and a standard 
deviation of 4.08; the mean for the experimental group was 92.133 months with 
a range of 81 to 109, and a standard deviation of 4.23. The P.E. of the mean 
for the control group was .302; for the experimental, .313. The difference 
between the means was .289 of a month, and while not significant, favored the 
control group. The probable error of the difference was .43 of a month. 
Distribution£l School. The distribution by school, of pupils consti-
tuting the 83 pairs, is shown in Table VII which follows: 
66 
TABLE VII 
Distribution by School of Pupils Constituting the 83 Pairs 
' '' 
'Total No. of ' Pupils Included in the 83 Pairs 
school ' Pupils ' ' 
'Participating' No. in C Group'No. in X Group 1 Total 1No. Paired 
t 
' '' ' ' 
within SclDd 
' ' 
t 
' 
f I 
A ' 79 t 33 ' 32. ' 65 ' 32 I 
' 
t 
' ' 
B t 58 t 14 
' 
19 
' 
33 
' 
14 
t t 
' ' ' c 
' 
84 
' 
24-
' 
21 
' 
45 t 8 
t t t t 
' 
I 
D t 43 t 12 t 11 ' 23 
t 10 
I 
' ' 
t 
' 
' ' ' ' ' 
' ' ' ' ' 
-
Total 
' 
264 
' 
83 
' 
83 
' 
166' 64 
' ' ' ' 
t 
' ' ' 
t t 
In Table VII the schools are designated in the first vertical column 
f:., _!!, Q., and 12.• The total munber of pupils participating in the experiment 
in School! was 79; sixty-five of these were included in the 83 pairs--53 
in the control group and 32 in the experimental group. Thirty-two pupils 
(sixteen pairs) were matched within School !• The total number of pupils 
in the experiment in School _!! was 58; thirty-three of these were included in 
the 83 pairs-- 14 in the control group and 19 in the experimental group. 
Fourteen pupils (seven pairs) were matched within School B. The total number 
of pupils in the experiment in School Q. was 84; forty-five of these were 
included in the 83 pairs--24 in the control group and 21 in the experimental 
group. Eight pupils (four pairs) were matched within School Q.• The total 
as 
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number of pupils in the experiment in School~ was 43; twenty-three were 
included in the 83 pairs--twelve in the control group and eleven in the 
experimental group. Ten pupils (five pairs) were matched within School~· 
The total number of pupils from all schools was 264; one hundred sixty-six 
were included in the final pairs which furnished the data upon which the 
conclusions of the present study were based. Sixty-four of these pupils 
(thirty-two pairs) were matched within their own schools. 
B. Subject Gains 
Plan of Presentation. Subject gains in months for the five skills 
--
in which tests were given are presented for control and experimental group 
in the ten frequency tables which follow. These data represent the differ 
ences in achievement as shown by Form A and For.m c of the Metropolitan 
Achievement Tests, Primary II Battery for Grades 2 and 3. Gains were dete 
mined for each pupil by subtracting the initial achievement score fr~ the 
final achievement score. From the individual pupil gains the average gain 
in each skill were computed for both groups. 
Two factors mentioned in the previous chapter should be borne in mind 
in interpreting the data presented under "SUbject Gains" in this chapter: 
first, arithmetic fundamentals and arithmetic problems were omitted in sam 
cases from the final or For.m C test at the request of the teachers of both 
groups, since formal arithmetic is not included in the second-grade course 
of study in the Chicago Public Schools; second, in one phase of reading~ 
reading completion--the test was found to be inadequate for a number of 
pupils as many made the maximum score on the initial or Form A test, and a 
larger number attained the highest possible score on the final or Form c 
test. Although the investigator recognized the importance and advisabilit 
ot administering a second and more difficult test to supplement the Metro-
politan reading completion test, existing circumstances made such procedur 
impossible. 
~Tables. The data presented in Tables VIII and IX represent gains 
shown in reading completion as measured by the test. Where the test prove 
inadequate for same pupils in this one phase of reading measurement, ob-
viously the greater penalty was imposed upon the experimental group since 
forty-eight of them were not completely measured by the final test as a-
gainst forty-two of the control group. In the initial reading completion 
test, eleven pupils of the experimental group were not completely measured 
as against fourteen of the control group. 
Table X and XI show paragraph reading gains for both groups; Tables 
XII and XIII show vocabulary gains; Tables liV and XV show spelling gain 
In each table the median, the mean, the probable error of the mean (pre-
senting the 83 pairs as a sample of the second grade population), and the 
standard deviation are shown. Following the ten frequency tables is a 
recapitulation of the mean gaimin months tor both groups. 
6S 
T.ABIE VIII 
Reading Completion Gains in Months for Control Group as Measured by 
Metropolitan Achievement Tests, Primary II Battery: Forms A and C 
Class Interval Frequency d fd fd2 
- -
28.5 - 25.5 2 6 12 72 
25.5 - 22.5 2 5 10 50 
22.5 - 19.5 8 4 32 128 
19.5 - 16.5 6 3; 18 54 
16.5 - 13.5 8 2 16 32 
13.5 - 10.5 5 1 5 5 
10.5 - 7.5 13 0 0 0 
7.5 - 4.5 12 -1 -12 12 
4.5 - 1.5 10 -2 -20 40 
1.5 - -1.5 17 -3 -51 155 
83 To 54'i: 
Median 8.077 -S.D. 7.685 
A.M. 9.361 P.E.A.M. .569 
TABLE lX 
Reading Completion Gains in Months for !xperimental Group as Measured 
by Metropolitan Achievement Tests, Primary II Battery: Forms A and C 
Class Interval Frequency :d fd ~2 
-
31.5 - 28.5 1 6 6 36J 
28.5 - 25.5 2 5 10 50 
25.5 - 22.5 2 4 8 32 
22.5 - 19o5 9 3 27 81 
19.5 - 16o5 7 2 14 28 
16.5 - 13.5 14 1 14 14 
13.5 - 10.5 12 0 0 0 
10.5- 7.5 7 -1 
_, 7-
7.5 - 4.5 8 -2 -:ns 32 
4.5 - 1.5 6_. -3 .:.18 54 
1.5 - -1.5 15 -4 -60 24iO 83' -22 m 
Median ll.875 S.D. 7.849 
A.M. ll.205 P.E.A.M. .581 
'/U 
TABLE X 
Paragraph Reading Gains in Months for Control Group as Measured by 
Metropolitan Achievement Tests, Primary II Battery: Forms A and C 
Class Interval Frequency d fd fd2 
- - -
19.5 - 16.5 l 4 4 16 
16.5 - 13.5 6 3 ·18 54 
13.5 - 10.5 7 2 14 28 
10.5 - 7.5 l8 1 18 l8 
7.5 - 4.5 26 0 0 0 
4.5 - 1.5 16 -1 --16 1a 
1.5 - -1.5 9 -2 -18 36 
83 20 16'8 
Median 6.404 S.D. 4.206 
A.M. 6.723 P.E.A.M. o312 
TABlE XI 
Paragraph Reading Gains in Months for E:q>erim.ental Group as Measured 
by Metropolitan Achievement Tests, Primary II Battery: Foms A and C 
C~ass Interval Frequency d .!], '!E-.2 
19.5 - 16.5 4 3 12 3&; 
16.5 - 13.5 7 2 14 28; 
13.5 - 10.5 16 1. 16 16J 
10.5 - 7.5 21 0 0 0. 
7.5 - 4.5 2(); -1 -20 20 
4.5 - 1.5 9 -2 -18 sa 
1.5 - -1.5 6 -3 -18 54 83" 
-u I9o' 
Median 8o428 S.D. 4.509 
A.M. 8.494 P.E.A.M. .335· 
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TABLE XII 
Vocabulary Gains in Months for Control Group as Measured by 
Metropolitan Achievement Tests, Primary II Battery: Forms A and C 
Class Interval Freguenc_y 
.!! fd fd2 
37.5 - 34.5 2 6 12 72 
34.5 - 31.5 0 5 0 0 
31.5 - 28.5 1 4 4 16 
28.5 - 25.5 6 3 18 54 
25.5 - 22.5 2 2 4 8 
22.5 - 19.5 5 1 5 5 
19.5 - 16.5 10 0 0 0 
16.5 - 13.5 12 -1 -12 12 
13.5 - 10.5 10 -2 -20 40 
10.5 - 7.5 8 -3 -24 72 
7.5 - 4.5 9 -4 -36 144 
4.5 - 1.5 8 -5 -40 200 
1.5 - -1.5 10 -6 -60 360 
83 -149 983 
Median 12.450 S. D. 8.808 
A. M. 12.615 P. E. 
A.M. 
.652 
. : 
TABLE XIII 
Vocabulary Gains in Months for Experimental Gro~ as Measured by 
Metropolitan Achievement Tests, Primary II Battery: Forms A and C 
Class Interval Freguenc_y d fd fd2 
37.5 - 34.5 2 6 12 72 
34.5 - 31.5 0 5 0 0 
31.5 - 28.5 3 4 12 48 
28.5 - 25.5 2 3 6 18 
25.5 - 22.5 2 2 4 8 
22.5 - 19.5 7 1 7 7 
19.5 - 16.5 16 0 0 0 
16.5 - 13.5 14 -1 -14 14 
13.5 - 10.5 15 -2 -30 60 
10.5 - 7.5 11 -3 -.33 99 
7.5 - /4~5 5 -4 -20 80 
4·5 - ·U5 5 -5 -25 125 
1.5 - ..oJ-.5 1 -6 -6 _.2.2 
83 -87 567 
Median 14.464 S. D. 7.183 
A. M. 14.856 P. E. A.M. .532 
TABLE XIV 
Language Usage Gains in Months for Control Group as Measured by 
Metropolitan AChievement Tests, Primary II Battery: Forms A and C 
Class Interval Frequency d fd fd2 
22.5 - 19.5 4 3 12 36 
19.5 - 16.5 4 2 8 16 
16.5 - 13.5 12 1 12 12 
13.5 - 10.5 21 0 0 0 
10.5 - 7.5 10 -1 -10 10 
7.5 - 4.5 12 -2 -24 48 
4.5 - 1.5 13 -3 -39 ll7 
1.5 --1.5 
..1. -4 -28 112 
83 -69 351 
Median 10.350 S. D. 5.64 
A • .M. 9.506 p • E • .A.l'l. .418 
TABLE XV 
J.anguage Usage Gains in Months for Experimental Group_ as Measured by 
Metropolitan Achievement Tests, Primary II Battery: Forms A and C 
Class Interval Freguengi[ 
.!! fd fd2 
28.5 - 25.5 3 5 15 75 
25.5 - 22.5 2 4 8 32 
22.5 - 19.5 5 3 15 45 
19.5 - 16.5 ll 2 22 44 
16.5 - 13.5 12 1 12 12 
13.5 - 10.5 19 0 0 0 
10.5 - 7.5 16 -1 -16 16 
7.5 - 4.5 6 -2 -12 24 
4.5 - 1.5 5 -3 -15 45 
1.5 - .:..l.;5 _1z. 
-4 -16 .M 
83 13 357 
Median 12.158 S. D. 6.204 
A. M. 12.470 P. E~.M. .459 
. 
TABLE XVI 
Spelling Gains in Months for Control Group as Measured by Metro-
politan Achievement Tests, Primary II Battery: Forms A and C 
Class Interval Frequencz £ fd fd
2 
25.5 - 22.5 1 4 4 16 
22.5 - 19.5. 4 3 12 36 
19.5 - 16.5 5 2 10 20 
16.5 - 13.5 10 1 10 10 
13.5 - 10.5 13 0 0 0 
10.5 - 7.5 15 -1 -15 15 
7.5 - 4.5 13 -2 -26 52 
4.5 - 1.5 14 -3 -42 126 
1.5 - ;..;1.5 8 
-4 -32 128 
83 -79 403 
Median 8.800 S. D. 5.961 
A. M. 9.145 1>._ E.A v .441 
..b .... 
TABLE XVII 
Spelling Gains in Months for Experimental Group as Measured by 
Metropolitan Achievement Tests, Primary II Battery: Forms A and C 
Clas@_ ~nterval Frequency d fd fd2 
28.5 - 25.5 2 5 10 50 
25.5 - 22.5 2 4 8 32 
22.5 - 19.5 7 3 21 63 
19.5 - 16.5 9 2 18 36 
16.5 - 13.5 12 1 12 12 
13.5 - 10.5 14 0 0 0 
10.5 - 7.5 13 -1 -13 13 
7.5 - 4.5 11 -2 -22 44 
4.5 - 1.5 9 -3 -27 81 
. 1.5 - -1.5 
..it. -4 -16 _g 
83 - 9 395 
Median 11.1+64 s. D. 6.534 
A. M. 11.675 P. E.A r,r 
...... 
.484 
' ~ r 
..: . 
f4 
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Recapitulation E!_ ~· Table XVIII presents the mean gains in months 
tor both groups in the skills measured. 
TABLE XVIII 
Comparative Mean Gains in Months for Experimental and Control Gro~s 
Mean Gain P.E.Mean Gain 1\;-Mc Mx-Mc P.E.M -11 Skill x ·c P.E.M -M 
X c X c X C 
Group Group Gro~ Group 
~eading Completion 11.205 9.361 .581 ~569 1.844 .8116 2.3 
~ara.graph Reading 8.494 6.723 .333 .312 1.771 .4561 3.9 
Vocabulary 14.856 12.615 .532 .652 2.242 .8414 2.7 
Language Us~ge 12.470 9.506 .459 .418 2.964 .6201 4.7 
' 
Spelling 11.675 9.145 .484 .441 2.530 .6547 3.9 
In all skills the experimental group made greater gains: 
(1) A greater mean gain of 1.844 months in reading completion in favor 
of the experimental group is shown, with the probable error of the difference 
between the means of .8116 of a month. According to the Holzinger Statistical 
Tables there are 88 chances out of 100 that this difference is significant.~ 
(2) A greater mean gain of 1.771 months in paragraph reading in favoz 
of the e~erimental group is found. This is statistically significant mei~ 
approximately four times the probable error of the difference between the means. 
(3) In vocabulary the difference between the means is 2.242 months in 
favor of the e~erimental group. The P.E. of the difference is .8414. The 
2Karl J. Holzinger. Statistical Methods !2!_ students ..!!!, Education. Chicago: 
Ginn and Company, 1928. p. 237. 
difference divided by the probable error of the difference is 2.7. Thus the 
chances are, 94 out of 100, that the difference is significant. 
(4) The difference between the means .in language usage is 2.964 months 
in favor of the experimental group, a highly significant difference, almost 
five times the probable error of the difference. 
(5) In spelling, the difference between the means is 2.530 months in 
favor of the experimental group. This is also practically a statistically 
significant difference since it is almost four times the probable error of 
the difference. 
Significant ~Gains .!!!:, Favor E!_ Experimental Group. In three of t 
five skills the mean gains indicated in favor of the experimental group 
significant. In the other two skills, while the gains are not statisticall 
&;!ignificant, they are alJDost~a::>and they too favor the experimental group. 
To find gains significantl~y greater in one group than in another mean 
that the difference in achievement is large enough to be worthy of recognition 
that it is beyond the range of accidental variation, and that the advanta.g 
of the one case over the other on the element in question is adjudged reason-
bly certain. 
Gains .f.2!: Upper~ Lower Ranges. The mean gains in the 
have been shown for the experimental and control groups. It is interesti 
to study the comparative gains for the upper and lower ranges 
Therefore, in Chart 1, which follows, the gains are shown for the 25th and 
75th percentiles, as well as for the 50th percentile, in Reading Completion 
Paragraph Reading and Vocabulary; in Chart 2 the gains are shown for the same 
percentiles in Language Usage and Spelling. 
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The data presented in Charts 1 and 2 are tabulated in Tables XIX and XX. 
TABLE XIX 
Reading Gains in Months--Q3 , Median, and Q1--for Experimental and Control Groups 
1 Reading Completion 1 Paragraph Reading Vocabulary 
I I 
1 Experimental'Control 1Experimental 1Control 1 Experimental' Control 
I I I I I 
Q3 16.607 I 15.469 I 11.672 I 9.375 ! 18.61 18.075 
Mdn 11.875 I 8.077 8.428 6./4-04 I 14.46 12.1+50 
Ql 4.375 1 2.625 I 5.213 I 3 • 7Q3 I 10.15 2.416 
TABLE XX 
English Gains in Months--Q3, Median, and Q1--for Experimental and Control Groups 
Lenguage Usage Spelling 
'Experimental Control Experimental Control 
I 
Q3 16.568 13.392 
r I 
16.312 13.327 
Mdn 12.158 10.35 8.8 
Ql 8.578 4.688 6.613 
r c. Written Expression 
Having presented the data on e~uating of pupils and on comparative gains 
in specific skills, there remain to be set forth significant facts concerning 
the written expression produced during the ter.m of the experiment. In spite 
of all efforts to gather and preserve the entire written output of the second-
grade children, there was some material that did not reach the folders. Because 
of the novelty of using the type~Titers and because of the pride of displaying 
a new skill, the experimental group probably suffered greater loss in this re-
spect than did the control group. The findings of this study, however, wit 
regard to written expression are based solely upon the material collected and 
are.therefore conservative statements. 
~ Index .2f. Achievement. The amount of writing attending a classro 
method or device is a fair indication of the benefit derived from the writing. 
If the use of the animal keyboard typewriter in second grade were accompanie 
by a large amount of writing it would be more than likely that considerable 
good was gained from the writing, and it would be obvious that the use of the 
type~Titer had not hindered written expression. If,_ however, the amount o 
writing done by the children of the control group were e~ual to, or 
of, that done by the children of the experimental group, it would be fair t 
say that the use of the typewriter, as carried on in this experiment, was ac 
companied by no large amount of writing and that in all probability little goo 
was gained from the writing. Therefore, the amount of written expression pro 
duced by both groups is a criterion of importance in investigating the edu 
cational use of the animal keyboard typewriter in second grade. 
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Method 2!_ Estimating Amount. Estimating the amount of written expressio 
demanded definitely organized plans which materialized as acquaintance wit 
the writing progressed. After observing the character and length of the vari 
ous pieces of writing, it was decided to calculate the number of worda-:w:ritt 
by each child and to compare the amount written by both groups. The materi 
in each folder was classified as to length of line--7-inch or 4.5-inch, an 
as to style or medium of expression--handwriting or typewriting; that known 
be original expression was so indicated. 
Typewriting was easier to measure than han4writing. Since five space 
are universally recognized as the equivalent of one word in typewritten copy 
this measure was used in computing the number of typewritten words to 
The ordinary typewriter; equipped with pica type, writes ten letter 
the inch; the animal keyboard typewriter, equipped with primer type, write 
nine letter spaces to the inch. 
On the animal keyboard typewriter the 4.5-inch line, consisting of 40 
strokes, is equivalent to eight typewritten words; the 7-inch line consisti 
of 63 strokes, is equivalent to thirteen typewritten words. The total numbe 
of words typewritten by the children of the experimental group was 
In general, the handwriting was fairly large in the beginning of the 
experiment and was reduced in size as the experiment advanced. From the medium 
sized writing which prevailed for most of the work, the average number of 
words per line was computed. From 24 folders--twelve experimental and tnelve 
control--selected at random from the three schools using cursive script, 
the average number of cursive script letters per 7-inch line was found to b 
8. 
~6.20. Dividing by five--the procedure used in computing the number ot 
typewritten words per line--gave 5.24, the number of words in cursive script 
per 7-inch line. 
Similarly, the average number of manuscript letters was determined fox 
the school using manuscript writing. This number, 27.98, divided by five, gave 
5.60--the number of words in manuscript writing per 7-inch line,· Briefly, 
the estimate of written expression was based upon the following scale: 
Typewrit1ng •••••••••• l3words per 7-inch line--8 words per 4.5-inch line 
Cursive Script ••••••• 5.24 " " 7-inch line--3.22 " " 4.5-inch line 
Manuscript ••••••••••• 5.60 " " 7-inch line--3.44 " " 4.5-inch line 
Total Amount~ Written Expression. The number of words handwritten by 
the experimental group, added to the number of words typewritten, made a total 
of 224.994 words written by the experimental group. The total number of words 
handwritten by the control group was 655,383. Table XXI shows the number of 
words written by both groups; the number for the children of the experimental 
group, of course, includes typewritten material.3 
3 
In section "E" of this chapter--"Typewriting Aehievement"--Chart 5 presents 
an analysis of the written expression of the experimental group, showing 
the proportion of typewritten material which prevailed. 
TABLE XXI 
AMOUNT OF' V<RITTEN EXPRESSION 
Number of Words Experimental GrouR Control Group 
23,000 to 23,999 1 
22,000 to 22,999 
21,000 to 21,999 
20,000 to 20,999 
19,000 to 19,999 
18,000 to 18,999 1 
17,000 to 17,999 1 
16,000 to 16,999 1 
15,000 to 15,999 
14,000 to 14,999 
13,000 to 13,999 
12,000 to 12,999 
11,000 to. 11,999 3 
10,000 to 10,999 5 
9,000 to . 9,999 3 
8,000 to 8,999 13 1 
7,000 to 7,999 11 4 6,ooo to 6,999 17 7 
5,000 to 5,999 13 
4,000 to 4,999 6 8 
3,000 to 3,999 3 6 
2,000 to 2,999 1 18 
1,000 to 1,999 28 
0 to 999 11 
Total Number of Cases 83 83 
Average Amormt ..5!! Written Expression. Table XXII presents a compalison 
of the mean number of words written by the children of the control and ezperi-
~ental groups. 
TABLE XXI I 
Mean Number of Words Written by_ Children of Control and Experimental Groups 
Number Mean P.E. S.D.of 
Group of No. of of Range No. of M -H P.E. 
Pupils Words 1-!ean Words X C ~!. -M x ··c 
Control 83 2813. 152.0 Q-8552 2053 
5012 292.79 
Experimental 83 7825. 250.25 2,823-23,051 3380 
The foregoing table shows the average number of words written ey the pupils 
pf the control group to be 2813 with a range from 0 to 8552 and a standard 
deviation of 2053: the probable error of the mean is 152. The average number 
bf words written by pupils of the e:x:perimental group is 7825 with a range from 
2823 to 23,051 and a standard deviation of 3380: the probable error of the 
nean is 250.25. The difference between the means is 5012 in favor of the ex-
. 
~erimental group, a highly significant difference since it is 17.1 times the 
~robable error of the difference between the means. 
Chart 3 shows a eomparison of the mean number of total words written by 
~he children of the experimental and control groups. Chart 4 shows a compari-
son of the mean number of words of original written expression. 
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In Charts 3 and 4 the black bar denotes the writing of the experimental group. 
Further analysis of the written expression of the experimental and control 
group reveals the following significant facts: 
( 1) The ehild who wrote least in the experimental group wrote more than 
the average output of the children of the control group. 
(2) Only one child in the control group wrote more than, or an amount 
equal to, the average for the experimental group. 
(3} In general, the stories written by the children of the experimental 
group were much longer than the stories written by the children of the control 
group. 
(4) Five children of the control group did no writing whatsoewer. 
D. Original Written Expression 
Of almost equal interest with the q,uantity of writing done was the type 
pf writing. Writing was done in connee-tion with ewery sulij eClt.--art, music, 
and arithmetic, as well as the subje~ts in which one would expect writing to 
lrunction more naturally, as English, SC'ience, reading, and spelling. There 
was an abundance of material that was manifestly neither copied nor written . 
.Prom die-t.ation, and as the writing in the folders was classified that which 
was neither copied nor written from dictation was identified as "original." 
Original writing included letters, stories, captions for pictures in 
scrapbooks, original verses, news items for the bulletin hoard, the names of 
~he pupils, the names of the schools, the dates and poems from memory. Where 
vhe contribution represented a group project it was counted as original ex-
pression for each of the participants, since the pupils who made such contri-
~tions were usually active participants. 
Table XXIII shows the amount of original expression written by both groups. 
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TABLE XlO:II 
Al"IOUl-i'T OF ORIGINAL WRITI!EN EXPRESSION 
Number or Words Experimental Group Control Group 
11,500 to 11,999 1 
11,000 to 11,499 
10,500 to 10,999 
10,000 to 10,499 
9,500 to 9,999 2 
9,000 to 9,499 
8,500 to $,999 1 
8,ooo to 9,499 1 
7,500 to 7,999 
7,000 to 7,499 3 
6,500 to 6,999 2 
6,000 to 6,499 
5,500 to 5,999 
5,000 to 5,499 7 
4,500 to 4,999 
4,000 to 4,499 ~ 
3,500 to 3,999 4 1 
3,000 to 3,499 4 5 
2,500 to 2,999 7 5 
2,000 to 2,499 19 2 
1,500 to 1,999 14 13 
1,000 to 1,499 9 28 
500 to 999 4 21 
0 to 499 2 8 
Total Number or Cases 83 83 
Table XXIV shows the av.erage amount of original expression contributed 
by the children of both groups. 
TABLE :XXIV 
Mean Number of Words of Original Writing Contributed 
by Control and Experimental Groups 
Number Mean No. P.E. s.D.of 
Group of of Words of Range No. of Mx-Mc P.E.Mx-1-fc 
Pupils Original Mean Words 
Expres• Original 
sion Expression 
Control 83 13'70.48 59.9'7 0-38'72.9 810 1'789.16 181.9 
Experimental 83 3159.64 1'71.'7'7 453.2 - 2320 
11,843.6 
As shown in the above table the mean ntunber of words of original expression 
written by the control group is 13'70.48 with a range from zero to 38'72.9 and 
a standard deviation of 810; the probable error of the mean is 59.9'7: the 
~ean number of words of original expression written by the experimental group 
is 3159.64 with a range from 453.2 to 11,843.6 and a standard deviation of 2320: 
the probable error of this mean is 1'71.'77. The difference .between the means, 
indicated in the table as Mx-~, is 1'789.16; Mx represents the mean of the ex-
~erimental group and ~ represents the mean of the control group. 
The findings relative to the amount of written expression produced by t~ 
~upils of the control and the experimental groups during the term of the e~-
periment are summed up as follows: 
e 
l 
/ /) ,,., 
(1) The average output of the children of the experimental group is almost 
three (2.?8) times the average output of the children of the control group. 
(2) The average amount of original expression contributed by the children 
pf the experimental group is more than twice (2.3 times) the average original 
contribution of the children of the control group. 
(3} The differences in amount of written expression generally~and original 
~itten expression in particular, represent statistically significant di~rences 
p.n favor of the experimental group. 
E. Typewriting Achievement 
In the 26 weeks during which the educational use of the animal keyboard 
~ypewriter in second grade was being investigated,the 83 ~ildren of the experi-
~ental group wrote more than half a million (538,000) words on the typewriter. 
~orty per cent of this typewritten expression was original writing. Ta~e XXV 
~hows first, the average amount of typewritten expression produced; second, 
~he average amount of typewritten expression which was original. 
TABLE rJ:V 
~ount of Typewritten Expression Produced by 83 Experimental Pupils in 26 Weeks 
Number Mean Number S.D. 
Plassification of of Words Range ·.of 
Pupils Typewritten Distribution 
General 83 69?2.892 1??6-14,085 2496.100 
Original 83 2633.373 296- 7,902 1935.500 
8' 
The above table shows the mean number of words typewritten by the children 
of the experimental group to be 6972.892, with a range from 1776 to 14,085, 
and a standard deviation of 2496.1. The table also shows that an average of 
~633.37~ typewritten words per child represents original expression, with a 
~ange fram 296 to 7,902, and a standard deviation of 1935.500. 
These data, when crnmpared with the data presented in Table XX, indicate 
~hat 89.1 per .cent of the average of all writing done by the children of the 
~xperimental group was typewritten; that 83.3 per cent of the average amount 
pf original writing done by the children of the experimental group wastupe-
~itten. This comparison is shown in Table XXVI. 
TABLE XXVI 
Per cent of Writing Done on the Typewriter by the E~erimental Group 
General 
Original 
Average Total Written 
Expression 
7825 
3159.64 
Average Typewritten 
Expression 
6Q72.892 
2633.64 
Per Cent Type-
Written 
89.1 
83.3 
Chart 5 shows an analysis of the writing done by the children of the ex-
~erimental group. The first col~ from the left indicates that the average 
umber of words written by the children of the experimental group was 7825; 
he second col~ indicates that the average number of words typed was 6792; 
he third column represents an average of 3159 words of original expression; 
he fourth column, 2633 words of original expression typed. 
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CHART 5. .<Ul Analysis of the .Jri ting Done by the .;;.;xperimental Group 
The first vertical bar from the left u.enotes the average number of w·ords 
written; the cross-hate hed bar denotes t~1e average mm1ber of ~wrds typed; the 
diagonally stroked bar represents the average amount of original expression; 
the black bar represents original expression typed. 
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To measure the pupils' ability to f'inger the keyhoard correctly and to 
typewrite f'rom copy, informal typewriting achiev.:ement tests were given af'ter 
twenty weeks and af'ter twenty-f'ive weeks of' classroom experience with the type-
wri.t.er.s. .Analysis of' the typewriting achiewement test papers and study of' the 
typewritten material contributed during the experiment f'urnish objective data 
to answer the questions~ (1) Can second-grade children learn correct type-
writing habits, using animal keyboard typewriters and animal keyboard type-
writing technique? (2) Is animal keyboard typewriting technique psychologically 
sound? (3) Is it practical? (4) To what extent does the typewriter and animal 
keyboard typewriting technique aid learning to read and write in second grade? 
The mean scores attained in the typewriting achiev.ement tests are pre-
sented in Table DCVII. Twenty-six, a perf'ect seore on fingering the keyboard 
represents the number of' correet answers. The score in typing f'rom copy repre-
sents the number of' gross words typed per minute. 
TABLE XXVII 
Mean Typewriting Achievement of' 80 Second-Grade Children af'ter 25 Weeks of' 
Classroom Experience with The Animal Keyboard Typewriter 
No.of' 
Test Fingering the Copying Number Number of' Pupils 
Keyboard Score--Gross of' Pupils in a 
Score Words per I1in. Scores Absent Group 
Form A 25.87 5.399 79 4 83 
Form B 25.1 5.925 80 3 83 
Table xx:vii shows that in 25 weeks the children of the experimental group, 
introduced to the typewriter by the teaching procedure described in Chapter 
III, gained an accurate knowledge of correct fingering and a typing rate of 
5.9 gross words per minute. 
With a possible score of 26 on fingering the keyboard, the average of 79 
scores in the Form A test is 25.87; the average of 80 scores in the Form B 
test is 25.1. The test on fingering was based upon a knowledge of the rhymes. 
That the average is slightly lower in the Form B test is probably explaine 
by the fact that by the time the Form B test was giwen, correct fingering ha 
becane more automatic and less a matter of attention to the rhymes. 
Typewriting from copy involves typing knowledge of capitals, margins, 
indentations, numerals, punctuation, spacing, and other similar operations; 
in scoring the test papers, the factors named were taken into account. 
On the Form A copying test, the pupils of the experimental group made 
mean score of 5.399 gross words per minute; on the Form B test, a mean scor 
of 5.925 gross words per minute. 
Spelling Results. A report of typewritin~ achievement as revealed in this 
study would be incomplete if it did not present the comparison of typewritte 
and handwritten spelling test sc~res on the Form C Metropolitan Achievemen 
Test. On the day following the giving of the Form C test, in which spellin 
from dictation was handv~itten, the test was repeated for the experiment 
group, to be typewritten, in order to compare the scores of the typewritte 
test with the scores of the handwritten test. Tal:U.e XXVIII shows the compariso 
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TABLE XXVIII 
A eomparison of Handwritten and Typewritten Spelling Test Scores 
as measured by Metropolitan AchEvement Test, Primary II Battery; 
For.m a--Experimental Group 
No. of pu- No.of pupils No. of pupils No. of pu-
pils who who made low- who made high- pils who 
School made same er scores on er score on took hand-
No.of ~otal 
pupils iJ:l.um.ber 
absent ~upils 
from in ex-
type- ~erimen­
written tal 
scores on typewritten typewritten written and 
both tests test test typewritten 
tests 
test group 
A 6 2 22 30 2 32 
B 3 5 8 16 3 19 
c 3 1 15 19 2 21 
D 1 6 4 11 0 11 
13 14 49 76 7 83 
What effect the repetiti~ element may hawe had on the scores of the 
~ypewritten spelling test is difficult to say, but regardless of any influe~ 
~rom the repetition of the test certain obser~tions can be made. Of the ~ 
!Pupils who took both the handwritten and the typewritten tests, 49 pupils made 
~igher scores on the typewritten test, 13 pupils made the same scores on the 
~ypewritten test, and only 14 pupils made lower scores on the typewritten test 
~han on the handwritten test. If 62 of the 76 pupils who took both tests made 
scores that were higher or as high on the typewritten test as on the handwritten 
~est, it would indicate that the typewriter as a means of expression imposed no 
additional hardship on these children, and furthermore, it would indicate that 
~1.58 per cent of those who took both tests had ac~uired sufficient typewriting 
skill in 25 weeks to per.mit them to use the machine with facility. 
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F. SUmmary of Facts Revealed Through a Study of Objective Findings 
The faqts revealed through a study of the objective findings presented in 
this chapter may be summarized as follows: 
1. The Pairs.--The children in the control group and the children in the ex-
perimental group were practically equal in chronologiaal age, intelligence, 
~ental age, and achiev.em.ent in reading completion, paragraph reading, vocabu-
lary, ari tbmetic fundamentals, arithmetic problems, language usage, and spell-
ing. Curriculum opportunities were the same, and the teacher element was as 
nearly the same as possible to seaure. For the purposes of this study, the ex-
perimental group was programmed to use the animal keyboard typewriters twenty 
minutes a day and were taught the animal keyboard typewriting technique. At 
other times during the day pupils were allowed to work independently at the 
typewriters when their typewriting did not interfere with the regular school 
activity, providing they used correct typewriting technique. 
2. SUbUeet Matter Gains.--In three of the five skills in which initial and 
final achiev.ement were measured, the experimental group shovred statistically 
significant gains over the control group; in the other two skills the chances 
were 88 in 100 in one, and 94 in 100 in the other, that the gains in favor of 
the experimental group were significant. 
3. Written e:x:pression.--The mean number of words written by the children of the 
experimental group during the 26 weeks that the experiment was in operation was 
2. 78 times the mean number of words written by the children of the control ~fbi>· 
The pupil who contributed the smallest amount of written expression in the ex-
perimental group wrote more than the average pupil in the control group; only 
one pupil in the control group wrote an amount greater than, or equal to, the 
average ror the experimental group. 
4. Original Ex:pression.--The children or the experimental group wrote an av-
erage or 3159.64 words or original expression; the children or the control grap 
~ote an a~rage or 1370.48 words or original expression. 
5. TYPewriting Aehie~ent.--After 25 weeks' classroom experience with the an-
imal keyooard typewriter the children or the experimental group acquired a know-
P.edge or a.orree1t typewriting technique and a typing rate or 5. 925 gross words 
tper minute. 
A comparison or the scores or the handwritten spelling test with the scores 
or the same test typewritten shows that, disregarding the raotor or repetition 
raroring the typewritten test, more than 80 per cent or the children or therex-
~erimental group made scores on the typewritten test whiah were as high as, or 
higher than, the s~res they had made on the handwritten test. The results in-
dicate that the children or the experimental group gained a degree or racility 
in the practical use or the typewriter as a means or expression. 
Furthermore, over 80 per cent or the average amount or original written ex-
pression contributed by the experimental group was typewritten. 
Briefly, the pupils who used the typewriter in the manner described in this 
study surpassed the pupils who did not have access to the typewriters in the 
gains made in all phases or achieuement measured--reading completion, paragraph 
reading. voaabulary, language usage, and spelling. The excess gains or the ex-
perimental group as a whole over the control group as a whole in subject matter 
skills, prevailed likewise ror the upper and lower ranges or the groups. 
The experimental group also greatly surpassed the control group in the 
amount or writing done during the ter.m or the experiment. Furthermore, the 
91 
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children of the experimental group acquired a knowledge of correct fingering 
of the keyboard and attained a satisfactory r ate of t yping from copy; t hey also 
the typewriter as a medium of original expression. 
Figure 2. Two-B Children Typewriting 
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ORAPTER V 
PRESENTATION AND INTERPRETATION OF su:BJEOTIVE DATA 
Besides the objective data presented in Chapter IV, there is that other 
type of evidence--the subjective data, more difficult to isolate, less satis-
factory to measure, yet often important in its influence on the solution of 
a problem. The intangible factors of pupil attitude, teacher, principal, and 
parent judgment are presented and interpreted in Chapter V. 
Pupils' Attitude toward ~TYpewriters. Without exception every child 
in the experimental group liked to use the machines and found typewriting 
interesting and useful activity. In spontaneous written expression type-
~:riting was given fa.vorable, joyful mention in an average of six papers from 
each child. 
The children early felt the thrill of achievement since they used the 
typewriters almost from the beginning to write short sentences, news for the 
bulletin board, invitations to assemblies, simple letters, titles of scrap-
books, captions for pictures in scrapbooks, spelling books, permits for ex-
cursions, and seasonal greetings. 
In furnishing notices for the bulletin board the task almost automati-
cally gauged itself to the ability of the individual pupil, and the satis-
faction of being able to typewrite a heading or a news item, though ever so 
short in the beginning, was an experience enjoyed by even the slow learner. 
"See, see, see11 soon became 11 Come and see." 11 It is cold11 was followed by 
"The boys and irls made a snow man tod •11 
l 
In some schools a bulletin board was placed in. the "corridor to display 
the typewritten work done in second grade. The psychological effect of ex-
~~biting the typewriting was no small factor in motivating the children to 
higher attainment, more short notices by some pupils and fewer but longer 
notices by others. By the end of the year original stories of one and two 
pages and poems of several stanzas were frequently displayed. 
To feel pride in writing one's name well, whether on the typewriter or 
by hand, is natural and praiseworthy. As soon as a pupil could, he typed 
his given name on the first line of every paper he wrote, adding the last 
name as soon as he was able to do so correctly. The date was typed on each 
paper after about the first month, and soon the name of the school and the 
room number appeared. Thus was established a definite heading for each paper 
typewritten which varied but slightly from school to school. This procedure 
developed in the pupils the habit of prompt attack on every task of typing 
undertaken, for the first two lines only changed as to date. This frequent 
repetition of meaningful material provided effective informal drill. 
From the beginning the use of the typewriter was allowed,as a reward 
for correct practice, during other than the regular class typing period. The 
plan encouraged pupils to work independently and was an incentive for better 
work. Pupils were interested in the learning situation, an all-important 
element in learning •. 
The children1s familiarity with the typing of dates and_their own names 
gave them confidence and assurance of success in the typing of short letters, 
invitations to parties, and similar projects. T,yping announcements, in-
vitations to assemblies, and permit slips for the school created a spirit 
'j' 
of unselfishness and service. 
Neatness, accuracy, and forcefulness of typewritten messages et up an 
appreciation of these qualities in other written work. 
In response to letters sent out at the close of vacation to the 83 
pupils who had been included in the experimental group, nine replies were 
received--seven from children and two from parents--expressing interest in 
the children's newly acquired skill and requesting that the use of the type-
writers be continued in school. One lad wrote the reply on his father's 
typewriter; one on his sister's; a girl wrote on her aunt 1s; another girl 
wrote on her grandfather's; one boy did not say whose machine he used. Two 
letters were handwritten. 
To present only a few specimens from the vast store of typewriting 
done by the second-grade children participating in the experiment is unsatis-
factory since it does not in any degree represent the variety of individual 
response nor the wide range in pupil achievement. However, the samples 
introduced in Figures Al to AS in the Appendix give a conservative idea of thE 
type~~iting done by children in actual life situations or situations approach-
ing real life, at various stages of the experiment. Because the specimens 
are introduced to show pupil attitudes and interests, as well as typing 
ability, the writings represent original expression. 
The spontaneity, originality, fluency, and breadth of interest' shown 
in the children's writings are of vital consequence in judging theattitudes 
of the pupils to't-TB.rd learning in general, and toward the use of the type-
writers in particular. While perfection in spelling and other mechanical 
accuracies are desirable--and, indeed, a large nu.tnber of perfect specimens are 
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available--of far.greater significance than mechanical perfection is the 
human element contained in the writings reproduced. The delightfully human 
touch more than compensates for the relatively negligible number of technical 
imperfections. 
Teacher Judgment. In group and individual confe~ences with the 
investigator,each teacher of an experimental group made clear her reaction to 
the educational use of the animal keyboard type\a-i ter in second grade (1) by 
requesting that the use of the typewri tars be continued; (2) by reporting the 
interest manifested by the children in the use of the typewriters, and by 
telling of the effective motivation which typewriting provided, particularly 
in spontaneous writing; (3) by stating that second-grade children who had 
access to the typewriters in this experiment did acquire correct fingering, 
and on the whole a satisfactory rate of typing; (4) by pointing out that the 
use of the typewriters made unusual provision for individual differences 
among pupils. 
Most of the teachers had not used the. typewriters themselves prior to 
their participation in this experiment. At the close of the experiment, they 
were enthusiastic over the use of this typewriter as an aid to learning; they. 
approved the animal keyboard for teaching correct habits of fingering in 
second grade. In acquainting themselves with the machine, and in preparing 
for its presentation to their classes, the teachers acknowledged valuable 
assistance received from the suggested day-by-day outline of teaching pro-
cedure. Their specific comments in written reports are sumned up ~s follows: 
~. The suggested lessons were very helpful to the experiment. 
lOJ 
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2. In getting the experiment started, the procedure was 
especially helpful. 
3. Because the material was so organized and was closely related 
to the children's daily experiences, the pupils were in-
terested in every lesson. 
4. The spelling helped the pupils in their little original 
compositions. 
5. The vocabulary was adapted to the age and grade level of 
the pupils. 
6. From the use of the outlines by the teacher, a better and 
richer educative experience came to the children. 
7. The outlines were valuable because they aided the teacher 
in doing the best work with the least waste of time and 
energy. 
Judgment 2£Principals. By attending group meetings of teachers 
with the investigator and the Supervisor of Typewriting, and by giving 
generously of their time in individual conferences, the principals of the 
participating schools gave evidence of their active interest in the problem 
to be solved and their cooperation in the supervision and administration of 
the experiment. 
Through the school assembly, open house, Parent-Teacher Association, 
and similar agencies, the principals demonstrated to parents, teachers, and 
others interested in the field of elementary education, the use of the type-
writer equipped with the animal keyboard. In two schools the second-grade 
classes participated in assemblies featuring the elementary typewriting 
activity with pupil leaders. 
Principals found that the use of the typewriter with the animal 
' keyboard in second grade was adaptable·to large or small memberships, to the 
relatively traditional classroom and to the so-called activity group. In 
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one school the typewriters were used on the regular classroom desks; in 
another, on long tables; in still another, on small tables, in each case 
being adapted to the organization prevailing within the school. The pupils 
upon whose achievement the findings of the present study are based, were an 
integral part of the two hundred eighty-three second graders, and were 
taught in regular classes with them. Whichpupils were included in the 
eighty-three pairs was not known to teachers or ~upils, so the findings are 
based upon a practical school situation, on a large group which yielded more 
than half of its number for study. From the standpoint of administration 
and organization the use of the animal keyboard typewriter in second grade 
made adequate provision for individual differences, permitting pupils to 
be moved freely within classrooms as their progress warranted. 
Judgment 2£Parents. The parents of the second-grade children who 
used the typewriters were interested in the typewriting activity and many 
parents requested that the use of the typewriters be continued in the next 
grade. Several parents presented their requests in writing. It is known 
that two parents borrowed typewriters for their children to use during the 
semester following the experiment. 
In conclusion, the fund of intangible subjective evidence--pupil, 
teacher, principal, parent attitudes--shows that the typewriter duri~g this 
experiment was received with favor and used with interest and profit. 
10 
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CHAPTER VI 
S~~y AND CONCLUSIONS 
Before presenting the conclusions to be drawn from the present study, a 
brief summary of the investigation will be given. 
A. Sunnnary 
The problem grew out of the fact that, while the typewriter has been shown 
to be an aid to learning in the elementary grades, little attention has been 
given to the proper fingering of the keyboard; it was considered unwise to 
purden little children with the formal teaching procedure which correct 
typewriting technique seemed to imply. Obviously, incorrect habits were al-
lowed to develop, making it difficult to establish correct perfor.mance later. 
In an effort to adapt correct teahnique to the abilities and interests of little 
children, the animal keyboard typewriter was devised. It is the purpose of 
this study to find out the extent to which the typewriter, introduced by mean 
of the animal keyboard technique, aids learning to read and write in second 
~ade. 
From 283 pupils in grade 2B, 166 were matched as closely as possible on 
~he basis of intelligence, mental age, chronological age, and achievement 
~rofile determined by standardized tests in seven skills; on curriculum oppor-
~unities and social background; and on the experience, ability, and training 
pf teachers. Two hundred eighty-three children and ten teachers in four public 
schools of Chicago participated in the experiment over a period of 26 weeks. 
~--------------------------------------------~----~-.~~~'~'~~~~~~.~~~,. 
The findings of the study are based (1) upon achievement in reading 
completion, paragraph reading, vocabulary, language usage, and spelling,{2) 
upon the amount and type of written expression, and (3) upon the attitudes 
of pupils, teachers,principals, and parents toward the typewriting activity. 
B. Conclusions 
With the limitations in mind, imposed by the relatively small number of 
subjects, the element of novelty attending the use of the typewriters, and 
similar uncontrollable factors, the following conclusions may be drawn fr~ 
this investigation: 
1. The mean gains of the experimental group of 83 children in grade 2B 
exceeded the mean gains of the control group of 83 children in all skills 
in which tests were given--reading completion, paragraph reading, vocab-
ulary, language usage, and spelling. In three of the five skills the ex-
cess gains were statistically significant; in the other two skills the chance 
are 88 and 94 out of 100 that the differences were significant. 
2. The gains at the ?5th percentile of the experimental group exceeded 
the gains at the ?5th percentile of the control group. 
3. The gains at the 25th percentile of the experimental group exceeded 
the gains at the 25th percentile of the control group. 
4. The average number of words written by the pupils of the experimental 
group was 2.?8 times the average number of words written by the pupils of thE 
control group. 
5. The smallest number of words contributed by any pupil of the exper-
imental group was greater than the average number of words contributed by thE 
pupils of the control group. Only one pupil in the control group wrote an 
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runount greater than, or e~ual to, the average amount written by the pupils 
of the experimental group. 
6. The writing of the experimental gro>.l.J? included on the average, more 
than twice as much original expressioru as the average amount of original ex• 
pression of the control group. 
7. The pupils who used typeviTiters in this experiment ac~uired a know-
ledge of correct t~~eviTiting techni~ue, including correct fingering of the 
keyboard and a mean typing rate from copy of 5.925 gross words per minute. 
The ability to typev~ite is an absolute gain over and above the excess gains 
in reading and .English achievement and in the amount of general and originaJ 
written expression. 
s. The joy of achievement was expressed in the writing pf the children 
who used the typewriters and in personal interviews with the children. 
9. All of the teachers of the experimental group expressed the desire 
that the typewriters be used the following year. Principals showed interest 
in the typewriting activity and in the results of the investigation. 
10. That parents were interested in. having the use of the typev;rri ters 
continue is shown by their re~uests in person and by letter, and by their 
efforts, in many cases, to provide machines at home for the semester following 
the experiment. 
With the materials and techni~ues of instruction employed in this experi-
~ent, typev~iting may profitably be introduced in the second grade as an aid 
in learning to read and write. Second~grade children, taught typewriting by 
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means of the animal keyboard technique, can learn correct fingering of the 
keyboard and can acq:1ire a satisfactory rate of typewriting. ~Jpewritins ac-
tivity, as carried on i:u t·':is experiment, seems to motivate learning a.TJ.d to 
stim'l,llate written expr•;;:.::sion. 
C. Implications 
Since so desirable an outcome is connected with the use of the ru1imal 
keyboard. typewriting technique, this method of presentation of the typewriter 
at the elementary level appears to be satisfactory. 
Animal keyboard technique seams to be a sound elementary procedure. It 
is adapted to the interests and abilities of second-grade children; it prowides 
purposeful activity in which chilqren find it necessary to choose between right 
and wrong pro~dure. The presentation is informal so far as the children are 
concerned, but .~11 orgru1ized ru1d definite in the minds of the teachers. Cor-
rect typewriting technique utilizes a scientific word list, consisting of wo~ 
with which children beginnifi6 second grade are thoroughly familiar. The process 
is simple enough for the children to feel the thrill of achiewament from the 
beginning in the insertion of paper, the return of the carriage, the use ofthe 
space bar and a number of special devices, and in the correct fingering of the 
keyboard. Typewriting actually begins for the children with typing meaningful 
words; soon the children are ab.le to write sentences and short letters. The 
method employed makes learning interesting and gauges the tasks to the lerum-
ers' ability. 
The results of the present inv.estigation substantiate the conclusion that 
the animal keyboard technique is practical. The children in second grade who 
used the typewriters and the animal keyboard technique made greater gains in 
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all skills measured than the children who did not use the typewriters--sign!-
ficantly greater gains in three of the skills, and gains which were almost 
significantly greater in the other two skills. Furthermore, the children whc 
used the typewriters produced far more written expression than the childreD 
who did not use the typewriters~ Finally, in the actual classroom situation, 
the children who used the typewriters and the animal keyboard typewriting 
techni~ue did learn accurate fingering of the keyboard and other technical 
practices involved in the correct use of the typewriter. During the same tinle, 
these children attained a satisfactory rate of typing. 
The animal keyboard typewriter is a new device; the animal keyboard 
techni~ue is a new teaching procedure. Both are of interest to little children 
and may be brought well within the range of their abilities. 
To these educators who have been slow to use the typewriter in the ele-
mentary sahool because of the lack of appropriate method for the introduction 
of the machine at the elementary level, the findings of the study will probabl~ 
be of special interest. 
D. SUggestions for Further Research 
Further research is needed (1) to provide a ~uantity of easy material for 
typewriting at the elementary level and (2) to standardize a test which will 
measure the ability of young children to finger the keyboard and to typewrite 
~ .• 
from copy. The typewriting done by the pupils partiaipating in this experiment 
and the results of the typing tests used should be helpful in de~loping 
material of both types. r 
Since the conclusions of this study are based solely upon the data concern-
1( 
r 
ing the 83 pairs, a large amount of unexplored evidence remains for furthe 
study--the records and writings of 117 other second-grade children, more th~ 
half of wham had 26 weeks of classroom experience with the type~Titers. 
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Bulletin No • l· 
TO TEACHEHS OF CONTROL .AJ.IW EXPERIMENTAL GROUPS: 
Your interest and cooperation in An Experimental Study of the Use of the 
Animal Keyboard Typewriter in the Second Grade will make possible a contribu-
tion to education with regard to reading and writing in the elementary school. 
Every effort will be made to conduct an honest and scientific study. 
Intelligence and achievement tests are being given to all 2B pupils, approx-
imately 450 pupils, in the five experimental schools. Miss Charlotte Lowe, 
of the Child Study Department, is conducting the tests. Upon completion of 
the scoring of these tests and the matching of profiles in each school, 
specific directions will be given to the experimental group. 
Three important studies previously made in the field of elementary typewriting 
will be of interest: 
An Experimental Stucty of the Educational Influence of the Typewriter in the 
Elementary School Classroom, Wood and Freeman, m.g_. Fifteen thousand chil-
dren through one year, four thous.?.nd through two years; revealed superior 
acluevement in some subjects for those using typewriters; in no case was the 
influence of the typewriter harmful. 
The Typewriter in Primary and Intermediate Grades, Ralph Haefner, 1932. Fif-
teen thousand children and four hundred teachers for one year, four thousand 
children and about one hundred and fifty teachers for two years; presents 
various aspects of the pedagogical and administrative problems which developec 
durine the Wood and Freeman investigation. 
An Experimental Study 'of the Effect of the Use of the Typewriter QU Beginning 
Reading, Cecilia ~· Unzicker, .1224· Two hundred and seventy-six first-grade 
children; duration over seven months; no attempt to develop technique; find-
ings in general favorable to the experimental group; in first grade the type-
writer was a real aid in learning, and was more helpful to dull then to 
superior children. 
October, 1935. 
Ethel F. Burke, 
Investigator 
114 
r 
Bulletin No. _g. 
TO TEACHERS OF CONTROL .A.i'JD EXPERIIV!ENTAL GROUPS: 
Previous studies have revealed that the typewriter is an aid to learning in 
the elementary school, but no attempt has been made to offer a model method 
for presenting the typewriter at the elementary level. "The tools belong to 
him who can use them." The typewriters, therefore, belong in the elementary 
school only if the elementary pupils can use them. 
Is it within the ability of little children to learn to use this tool cor-
rectly? Does the Animal Keyboard technique motivate Tittle children so that 
they are eager to learn the right way to use the typewriter? The purpose of 
the present study in second grade is to find out the extent to which the 
typewriter aids in learning to read-and write using the Animal Keyboard 
technique. 
The study is to be conducted in four elementary schools of the Chicago Public 
School Systern with the cooperation of the Superintendent of Schools and the 
Supervisor of Typevrriting. 
Subjects. Approximately 100 second-grade children in the experimental group 
and 100 children in the control group will p&rticipate. 
Procedure. 1. Experimental groups will use typewTiting as an aid in learn:fng 
to read and write--twenty minutes daily for each group. They will be provided 
with portable typewriters and will use Animal Keyboard technique. Animal Key-
board technique is a teaching device which attempts to develop a. typewriting 
technique, correct, and at the same time consistent with ability and interest 
of little children. By means of color and the "animal" design, the fingers 
are associated with their keys. Through story, rhyme, and song, key location 
fingering, and manipulation are aimed at from the beginning. Experimental 
groups may have access to the machine during the day when such practice does 
not interfere with other activities. 
2. Control groups use no typevrriters at any time during the term 
of the experiment. 
3. Pupils of the experimental groups are to be matched with 
pupils of control groups on the basis of I.Q's and profiles determined by the 
Kuhlmann-Anderson Intelligence Test, Grade II, and the Metropolitan Achieve-
ment Test, Primary Battery II, Form A. The second-grade curriculum of the 
Chicago Board of Education will be followed in the experimental and control 
groups. Teachers will be matched as closely as po:.>sible .in general with 
regard to training, preparation, experience and ability. 
4. The Unit plan will be used. The materials of instruction w·ill 
be the same for both groups, except that for the experimental group, type-
writers and Animal Keyboard technique will be used as a teaching aid, in 
J_J_' 
r 
I 
Bulletin No. _g_, page 2 
addition to the regular material. 
5. Tests will be given at the beginning, middle, and end of the 
semester in reading and writing to both groups. Tests will be administered 
and scored by the Child Study Department, Dr. Grace Munson, Director. 
6. All papers written or typewritten by either group during the 
t.erm of the experiment are to be kept in individual folders for comparative 
or analytical study. In order to facilitate matters for both the teacher and 
the research worker, material will be collected at regular intervals by Betty 
L. Perry, field worker, whose services will be devoted to recording observa-
tions and assisting in the carrying out of the experiment. 
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7. A genere.l meeting with the principels and tec:chers participat-
ing in this study will be held October 16, at one o'clock in Marshall Field's 
tea room, at whicb. time bulletins and mate1·ials of instruction will be distri-
buted. Subsequent meetings will be held with teachers of experimental groups. 
8. Copies of test results will be provided for school records. 
9. Further instructions will be issued as necessary through bulle-
tins or interviews. 
10. Conferences relative to the study wi11 be held with the Super-
intendent e.nd members of his staff, with the Supervisor of Typewriting, and 
with the Advisory Board of Loyola University under whose guidance the study 
is undertaken. 
Durati-.2!!• The duration of the experiment will be approximately one semester. 
Presentation and Interpretation. Within the limits of the data gathered, 
every truth will be drawn with regard to the possible outcome of the educa-
tional value of the typewriter in seconrJ grade using the Animal Keyboard 
technique. 
Findings and Conclusions. These will be based upon the evidence provided by: 
1. Test scores--Kuhlmann-Anderson Intelligence Test 
Metropolitan Achievement Test 
2. Children's writing--Handwritten and typewritten expression 
3. Teachers 1 judgments 
4. Judgment of ~ducators in the elementary school and in 
typeYvri ting 
5. Reaction of children 
October, 1935. 
Ethel F. Burke, 
Investigator 
r 
Bulletil} No. 1 
TO TEACHERS OF THE EXPERIMENTAL GROUPS: 
1. Before introducin€~ the children to the typewriter be sure that you thor-
oughly understand the problem to be investigated and the plan to be fol-
lowed. Examine the materials of instructions, typewriter, book, rings, 
folders. 
2. Master the content of the Preface in~ Corona Typewriting Book. It con-
tains the essentiel elements of the Animal Keyboard technique. 
J. Know the story of the wise magician so as to tell it vdth ease and 
enthusiasm. 
4. Be familiar with the T;ypin!2' Song to the tune of "Sing a Song of Sixpence". 
5. Know the anima], names of the • fin~rs and their terri tory on the ~:mimal 
keyboard as indicated in the rhymes. 
6. Go through the book fol1owing directions exact}_y as you expect the chil-
dren to do. You will be fascinated by it and will be eaeer to start the 
class, but do not launch the cla.ss until you have done every step out-
Jined in these instructions. The pupils may surprise you by their pro£-
res;;. ProeTess, of course, implies correct fingering, manipuletion, etc. 
7. Secure from each child at the ber:inn; np: of the experiment e, sample of his 
handwriting and if possible a specimen of vvritten expression, one or two 
short sentences or a "story" relative to some school activity. If the 
child has had ho writing on paper this item may be omitted and rea.son for 
omission recorded. 
8. Schedule reading vd tl~ aid of typewriter period in the morning--twenty 
(20) minutes daily. 
9. Previous experience in the use of the type~Titer is not necessary for the 
teacher, but it is of utmost importance that she understand how children 
learn. She should know the abilities and interests of little children. 
o. Pupils may use typewriters ES a profitable form of seatwork, but like any 
good seatwork it requires supervision and guidance. 
November 1 
1 9 3 5 
Ethel F. Burke 
Investigator 
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Bulletin No. f± 
TO T'EACRFHS OF Th"E EXPERIMENTAL GROUPS: 
This is the fourth week of P..n Experim,&pta.l St~ of Q1e Educational !Jse 
of the Animal Keyboard Tvoewriter in Second Grade. By Christme.s it will have 
been in progress just five weeks. According to the pace set in the sugg;ested 
outline of procedure for the first two weeks, the classes will be throug:h the 
hundred connnonest words before the holidays. 
The attached plan for last week, for this week, and for next, may be 
helpful. Is this achievement too great to·expect or is it enough? Your an-
swer, based on objective evidence, will help to decide ho\11~ much time is de-
sired to cover the hundred words. 
Do the children reaJly enjoy using the typewriter correctly? Or is it· a 
difficult task for them? Have the rhymes anci their practical application to 
a simple vocabulary succeeded in motivating the pupilf, to use the correct 
fingers in V>iriting the words? 
The use of the rings should be discontinued as soon e.s the association 
is fixed between a finger and its keys. How me.ny of your pupilE' can get 
along now without rings? 
On Monoay, December 2, it would be possible to have introduced simple 
sentences after the words for the day, as--I am May. I am Jolm. A single 
sentence, which will indicate possibilities for original offerings, has been 
suggested for each day. It should be made clear tl:a.t this special privilege 
is a reward for correct practice. 
Because the achievement of children differs so widely, this plan will be 
found valuabJ.e. It provides excellent opportunity for taking care of individ-
ual differences. Individual and group instruction should be given as needed. 
Organize into groups on the basis of acllievement in Animal Keyboard technique. 
Shift children freely from one group to another that they may progress as rap-
idly as possible. Encourage those who advance rapjdly to work independently. 
Keep a.ll written work, either type\\Titten or handwritten, in the individ-
ual folders provided. Folders will be collected on Friday afternoon, Decera-
ber 20. 
Experimental teechers will meet at the Ray School, Wednesday, December 
11, at 11 a.m. to observe the work of the experimental class. 
December 10, 1935 
Ethel F. Burke 
Investigator 
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TABLE !I. 
IHTELLIGEUC:J OUO:J:I£HTS I 
-------------'L CHROlTOLOGI_C.AL AGES I AND MEHTAL AGBS 
FOR OOHTROL .Al::U EXPERI:-3:;:J"TAL GROL;?S 
---·-··-------
c indicates Control Group - X indicates Experimental Group 
Intelligence ~otients Chronological Ages Men tal Ages 
c X c X c X 
119 122 104 99 103 109 
119 118 102 99 101.5 104 
115 114 97 98 101 99 
114 114 97 95 101 98 
114 114 96 95 99 96.5 
113 113 95 95 97.5 96 
113 113 95 94 96.5 96 
'113 113 95 94 96 96 
113 113 95 93 95.5 96 
113 112 95 93 95.5 96 
112 112 94 92 95.5 96 
112 112 94 92 95.5 95 
111 111 94 92 95 95 
110 110 93 92 95 95 
110 109 93 91 95 95 
110 109 92 90 95 95 
110 109 92 90 95 94.5 
109 109 92 90 95 94.5 
109 109 92 90 95 94.5 
109 109 92 90 95 94:.5 
109 109 91 90 94.5 94 
109 109 91 90 94.5 94 
109 109 91 89 94 94 
108 108 91 89 94 94 
108 108 90 89 94 94 
108 108 90 89 94 93.5 
108 1:08 90 89 93.5 93.5 
108 107 90 89 93.5 93.5 
108 107 90 89 93.5 93.5 
108 106 90 89 93.5 92.5 
107 106 89 89' 93.5 92.5 
106 106 89 89 93.5 92 
106 106 89 88 93.5 92 
106 106 89 88 93.5 92 
105 105 89 88 93 92 
105 105 89 88 92 92 
105 105 89 88 92 92 
r 120 
TABLE AL--Continued 
~ligence <t.uotients Chronological Ages !·!en tal Ages 
0 X c X c X 
105 l05 S9 88 92 92 
105 105 89 88 92 92 
104 105 89 88 92 92 
104 104 88 88 92 92 
104 104 88 88 92 92 
103 104 88 88 92 92 
103 104 88 88 92 92 
103 104 8,8 87 92 92 
103 103 87 87 92 91.5 
103 103 87 87 92 91.5 
103 103 87 87 92 91.5 
103 103 86 87 92 91.5 
102 103 86 87 92 91.5 
102 103 86 87 91.5 91 
102 103 86 87 91.5 91 
102 103 86 87 91.5 91 
102 103 86 87 91.5 90.5 
102 102 86 86 91 90.5 
102 102 85 86 91 90.5 
102 102 85 86 91 90.5 
102 102 85 86 90.5 90.5 
101 102 85 86 90.5 90.5 
101 102 85 86 90.5 90.5 
100 101 85 86 90.5 90.5 
100 101 85 85 90.5 90.5 
100 101 85 85 90.5 90.5 
100 101 84 85 90.5 89: 
100 100 84 85 90.5 89 
100 100 84 85 90.5 89 
99 99 84 84 90.5 89 
98 99 84 84 90 89 
98 99 84 84 89 88.5 
98 99 84 84 89 88 
98 98 84 84 88 88 
97 98 84 84 87 88 
97 97 84 84 87 86.5 
97 97 84 84 87 86 
96 97 84 84 86 86 
95 96 84 84 86 85.5 
95 95 83 84 85.5 85.5 
94 95 83 84 85 85.5 
93 93 83 83 85 84.4 
91 91 83 83 84.5 84.5 
90 90 83 83 84.5 84 
90 87 82 83 84 83.5 
88 86, 81 83 82.5 81 
r .Li:;;.L 
TABLE Ali 
METB.OPOLITAl~ ACHIEVEHEHT TEST 
ACHI:SV::::i8NT DIFFEREi:TC:sJS 
for individ~l pupils as meas1rred by 
FORHS A and 0 
c indicates Control Group - X indicates Experimental Group 
Reading Paragraph Language 
Cowp1etion Read=i;_n~- Vo cabula!ir Usage Spelling 
0 X 0 X 0 X c X c X 
-
2.8 2.10 1.7 1.9 3.,.7 3.6 2.2 2.8 2.4 2.7 
2.6 2.8 1.6 1.8 3.5 3.5 2.2 2.8 2.2 2.6 
2.5 2.6 1.5 1.7 2.9 3.0 2.0 2.6 2.1 2.3 
2.4 2.3 1.5 1.7 2.7 2.9 1.10 2.5 2.1 2.3 
2.2 2.3 1.4 1.5 2.7 2.9 1.8 2.3 2.0 2.2 
2.2 2.2 1.4 1.5 2.7 2.7 1.7 2.0 1.9 2.2 
2.1 2.2 1.4 1.5 2.6 2.6 1.7 1.10 1.8 2.1 
2.1 2.2 1.3 1.5 2.6 2.4 1.7 1.10 1.8 2.1 
2.1 2.1 1.3 1.4 2.6 2.3 1.6 1.10 1.7 2.0 
2.0 2.1 1.3 1.4 2.5 2.2 1.6 1.10 1.7 2.0 
2.0 2.1 1.2 1.4 2.4 2.2 1.6 1.10 1.6 2.0 
1.10 2.1 1.1 1.3 .... ., t: • !..J 2.1 1.5 1.9 1.5 1.9 
1.9 2.0 1.1 1.3 2.2 2.1 1.5 1.9 1.5 1.9 
1.9 2.0 1.1 1.2 2.1 2.1 1.5 1.9 1.5 1.8 
1.8 1.9 1.0 1.2 2.1 2.0 1.5 1.9 1.4 1.8 
1.8 1.9 1.0 1.2 2.0 2.0 1.5 1.8 1.4 1.8 
1.7 1.9 1.0 1.2 1.9 1.9 1.4 1.8 1.4 1.7 
1.7 1.8 .9 1.2 1.9 1.9 1.4 1.8 1.4 1.7 
1.6 1.8 .9 1.2 1.8 1.9 1.4 1.7 1.4 1.7 
1.6 1.8 .9 1.2 1.8 1.9 1.4 1.7 1.4 1.7 
1.6 1.7 .9 1.2 1.8 1.9 1.3 1.7 1.3 1.6 
1.6 1.6 .8 1.2 1.7 1.9 1.3 1.6 1.3 1.6 
1.5 1.6 .s 1.1 1.7 1.9 1.3 1.6 1.3 1.6 
1.5 1.6 .. 8 1.1 1.7 1.9 1.3 1.6 1.3 1.6 
1.5 1.5 .8 1.1 1.7 1.8 1.3 1.6 1.3 1.6 
1.4 1.5 .. 8 1.1 1.7 1.8 1.3 1.5 1.3 1.5 
1.3 1.5 .• 8 1.1 1.6 1.8 1.3 1.5 1.2 1.5 
1.3 1.5 .8 1.0 1.6 1.8 1.3 1.5 1.2 1.5 
1.2 1.4 .8 1.0 1.5 1.7 1.3 1.4 1.2 1.4 
1.1 1.4 .8 1.0 1.5 1.7 1.2 1.4 1.2 1.4 
1.1 1.4 .8 1.0 1.5 1.7 1.2 1.4 1.1 1.4 
1.0 1.4 .8 1.0 1.4 1.7 1.2 1.4 1.1 1.4 
1.0 1.4 .7 .9 1.4 1.6 1.2 1.4 1.1 1.3 
1.0 1.4 .7 .9 1.4 1.6 1.2 1.3 1.0 1.3 
1.6 1.4 .7 .9 1.4 1.6 1.1 1.3 1.0 1.3 
1.0 1.2 .7 .9 1.4 1.6 1.1 1.3 1.0 1.3 
~ABLE III--Continued (Figures i:::J. () ind.icate c.c~ievemcnt less than ureviou.s test) 
ReaC.ing 
Oor:roletion 
C X 
1:-o 1:-2 
1.0 1.2 
1.0 1.2 
1.0 1.2 
1.0 1.2 
.9 
.9 
.a 
.7 
.7 
.6 
.6 
.6 
.6 
.6 
.5 
.5 
.5 
.5 
.5 
.4 
.3 
.3 
.3 
.3 
..., 
eLl 
.3 
.2 
.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
.9 
.9 
.7 
.7 
.7 
.7 
.5 
.5 
.5 
.5 
.4 
..., 
eu 
.3 
.2 .3 
(.2) .3 
(. 3) • 2 
(.3) (.2) 
(.3) (.3) 
• 0 ( • 3) 
.o (.7) 
.o (1.2) 
.o .o 
.o .o 
.o .o 
.o .o 
.o .o 
.o .o 
.o .o 
.o .o 
.o .o 
.o .o 
Paragraph 
Reading 
0 X 
:-7 :-9 
.• 7 • 9 
.7 .8 
.7 .a 
.7 .a 
• 6 .a 
.6 .-a 
• 6 .a 
.6 .a 
• 6 .a 
.6 .a 
• 6 .a 
• 5 • 7 
• 5 • 7 
• 5 • 7 
.5 .7 
• 5 • 7 
• 5 • 7 
• 5 • 7 
• 5 • 7 
.5 .7 
• 5 • 6 
.4 .6 
• 4 • 6 
.4 .6 
.4 .6 
.4 .6 
• 3 • 6 
• 3 .5 
• 3 • 5 
.3 .5 
• 3 .5 
• 3 .4 
. 3 .4 
.2 .4 
• 2 .3' 
.2 .3 
.2 .2 
.1 .2 
.1 .2 
.1 .2 
(.1) .1 
(. l) .1 
.o (.2) 
.0 .o 
.o .o 
.o .0 
Vocabulary 
C X 
i:-4 1:-6 
1.4 1. 6 
1.3 1.5 
1.3 1.5 
1.3 1.5 
1. 3 1.5 
1.2 1.5 
1.2 1.5 
1.2 1.5 
1.1 1.4 
1.1 1. 3 
1.1 1. 3 
1.0 1.3 
1.0 1.2 
1.0 1.2 
1.0 1.2 
.9 1.1 
.9 ' 1.1 
.9 1.1 
.a 1.1 
.7 1.1 
.7 1.1 
• 7 1.1 
• 7 1.1 
.7 1.1 
• 7 1.0 
.6 1.0 
.6 1.0 
.6 
.4 
.3 
.3 
.3 
.2 
.2 
.2 
.2 
.1 
.1 
.1 
.1 
( .1) 
(. 2) 
(. 7) 
.o 
.o 
.o 
.9 
.9 
.9 
.9 
.a 
.a 
.8 
.a 
.7 
.6 
.6 
.5 
.5 
.4 
.4 
.4 
..., 
ou 
.3 
(. 3) 
Language 
Usage 
0 :: 
1:-1 1:-3 
1.1 1.2 
1.1 1.2 
1.1 1.2 
1.1 1.2 
1.0 1.2 
1.0 1.2 
1.0 1.2 
1.0 1.2 
.9 1.2 
.9 1.1 
.a 1.1 
.8 1.1 
.8 1.1 
.a 1.1 
• 7 1.1 
• 7 1.0 
• 7 1.0 
.7 1.0 
• 6 1.0 
.6 1.0 
• 5 • 9 
.5 .9 
.5 .8 
• 5 .8 
• 5 .a 
• 5 .8 
.4 .8 
.4 .8 
• 3 • 8 
• 3 .8 
.3 .8 
.3 .7 
• 3 • 7 
• 3 • 6 
• 2 • 6 
.2 .5 
.2 .5 
• 2 .4 
.2 .3 
.1 .3 
.0 .3 
.o .2 
.o .1 
.o (.1) 
.o .o 
.o .o 
Spelling 
C X 
1:-o i;3 
1.0 1.3 
1.0 1.3 
1.0 1.2 
1.0 1.2 
1.0 1.2 
.9 
.9 
.9 
.9 
.a 
.a 
.7 
.7 
.7 
.7 
.6 
.6 
.6 
.6 
.5 
.5 
.5 
.5 
.5 
.4 
.4 
.4 
.4 
'7. 
•'-' 
.3 
.3 
.3 
..., 
oU 
.3 
.2 
.2 
.2 
.2 
.1 
.1 
.1 
.1 
.1 
( .1) 
.o 
.o 
1.2 
1.2 
1.2 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.9 
.9 
.9 
.9 
.a 
.8 
.7 
.7 
.7 
.7 
.6 
.5 
.5 
• 5. 
.5 
.5 
~ 
.... 
.4 
.4 
.3 
'7 
..... 
.3 
.2 
.2 
.2 
.2 
.1 
.1 
(. 2) 
.o 
l2; 
..... 
l\:1 
'"' 
Total No. of ilords ~lri tten 
by Control Group 
3_, 981.68 (1,630.94) 
3, 751.52 (1,584.88) 
3,604.18 (1,561.38) 
3,301.66 (1,537.12) 
3,134.20 (1,512.04) 
3,021.08 (1,506.88) 
2,861.02 (1,489.20) 
2,853.70 (1,478.22) 
2,756.43 (1,472.92) 
2,562.20 (1 ,451. 70) 
2,431.08 (1,450.54) 
2,422.02 (1,435.00) 
2,392.12 (1,406.70) 
2,326.92 (1,399.24) 
2,320.20 (1,382.82) 
2,313.53 (1,346.58) 
2,272.16 (1,333.62) 
2,229.44 (1,313.18) 
2,133.02 (1,312.54) 
2,103.66 (1,296.40) 
2,089.84 (1,271.20) 
Hedian 2,079.84 (1,191.32) 
2,064.88 (1,167.92) 
2,061.34 (1,161.46) 
1,979.80 (1,156.42) 
TABLE Alii--Continued 
Total Ho. of ~lorCl.s 'i'iri tten 
by Experimental Group 
8' 924_. 52 (3,799.56) 
8,665.48 (3,790.52) 
8,554.64 . (3, 745.6 ) 
8,528.32 (3,619. ) 
8,372.40 (3,483.04) 
8,370.96 (3,399.80) 
8,370.40 (3,378. ) 
8,228.88 (3,084.12) 
8,197.64 (2,735.88) 
8,190.80 (2,732.72) 
8,150.28 (2,731.76) 
8,008.04 (2,693.08) 
7,763.32 (2,616.32) 
7,735.04 (2,529.86) 
7,663.40 (2,511.16) 
7,575.74 (2 ,425.24) 
7,500.84 (2,417.32) 
7,401.80 (2' 395. 76) 
7 ,231. 76 (2,389.92) 
7,189.76 (2,379.08) 
7,093.72 (2,377. ) 
7,042.72 (2,351.60) 
7,020.96 (2,332.64) 
6,949.72 (2,327.48) 
6,853.96 (2,268.64) 
lro. of i"/orcts Typel""Tri tten 
(Experimental Group) 
7,441 (3,358) 
7,433 (3,324) 
7,160 (3,295) 
7,098 (3,176) 
7,086 (2,928) 
6,952 (2' 623) 
6,883 (2,591) 
6,825 (2,522) 
6,765 (2,407) 
6,709 (2,217) 
6,582 (2,213) 
6,511 (2,211) 
6,500 (2,211) 
6,476 (2,062) 
6,279 (2,008) 
6,175 (1,984) 
6,148 (1,963) 
6,053 (1,959) 
6,041 (1,955) 
6,008 (1,904) 
5,968 (1,897) 
5,967 (1,887) 
5,967 ( 1' 882) 
5,939 (1,821) 
5,743 (1,809) 
1-
(' 
II 
Total No. of Words Written 
by Control Group 
1,949.40 (1' 121. 90) 
1,919.48 (1,118.88) 
1,874.24 (1,104.72) 
1,825.70 (1,104.66) 
1,810.46 (1,098.50) 
1,716,88 (1,078.76) 
1,663.92 (1,059.30) 
1,660.76 (1,058.88) 
1,645.60 (1,044.78) 
1,619.58 ( 990.82) 
1,514.08 ( 923.52) 
1,485.74 ( 921.18) 
1,475.50 ( 913.42) 
1,439.58 ( 893.40) 
1,427.60 ( 888.80) 
1,400.96 ( 833.36) 
1,351.58 ( 816.28) 
1,275.94 ( 783.30) 
1,273.04 ( 742.96) 
1,254.62 ( 722.82) 
1,189.00 ( 71~.98) 
1,171.90 ( 702.74) 
1,058.70 ( 666.44) 
1,048.98 ( 661.52) 
1,042.28 (. 509.86) 
TABLE Alii--Continued 
Total No. of Horcl.s '\'lri tten 
by Experimental Group 
-
6,822.12 (2,253.40) 
6,805.40 (2,198.8 ) 
6,800.16 (2,186.96) 
6,785.08 (2,124.92) 
6,769.56 (2,074.28) 
6,703.44 (2,069.08) 
6,615.40 (2,032.52) 
6,592.76 (2,027.92) 
6,548.16 (2,017.48) 
6,!'80.04 (1,955.44) 
6,380.24 (1,940.32) 
6,335.12 (1,938.04) 
6,259.32 (1,917.36) 
6,035.00 (1,892.36) 
6,025.56 (1,871.24) 
5,942.04 (1,861.56) 
5,873.96 (1,741.56) 
5,871.64 (1,678.88) 
5,803.96 (1,652.64) 
5,783.24 (1,596.32) 
5,748.44 (1,594.48) 
5,725.92 (1,536.40) 
5,715.16 (1,510.48) 
5,662.96 (1,487.56) 
5,524.88 (1,392.64) 
~1o. of i'lords Typewritten 
(Experimental Group) 
5,715 (1,808) 
5,700 (1,799) 
5,589 (1,793) 
5,552 (1,762) 
5,540 (1,722) 
5,515 (1,718) 
5,511 (1,650) 
5,455 (1,614) 
5,402 (1,604) 
5,360 (1,593) 
5,259 (1,587) 
5,222 (1,582) 
5,200 (1,566) 
5,118 (1,557) 
5,067 (1,400) 
5,01::~ (1,380) 
4,982 (1,376) 
4,966 (1,335) 
4,933 (1,333) 
4,767 (1,322) 
4,706 (1,240) 
4,658 (1,222) 
4,502 (1,126) 
4,344 (1,092) 
4,337 (1' 067) 
1-
1:\: 
(J 
Total !Io. of vlorcls 1'lri tten 
by Control Group 
1,037.52 ( 597.36) 
1,036.4:6 ( 586.70) 
907.70 ( 577.92) 
846.82 ( 544. 96) 
757.98 ( 510.24) 
749.32 ( 409.04) 
608.10 ( 374.14) 
78.60 ( 20. 96) 
0 ( 0 ) 
0 ( 0 ) 
0 ( 0 ) 
0 ( 0 ) 
0 ( 0 ) 
TABLE !III--Continued 
Total No. of '\"lords 'fritten 
by Experimental Group 
5,486.44 (1,379.36) 
5,427.42 (1,331.20) 
5,054.28 (1,327.08) 
4,940.96 (1,322.08) 
4,832.60 (1,224.21) 
4,358.36 (1,082.12) 
4,256.28 (1,042.48) 
4,253.08 ( 993.72) 
4,080.84 ( 923.04) 
3,925.92 ( 793.44) 
3,461.72 ( 530.44) 
3,091.24 ( 473.24) 
2,823.72 ( 453.20) 
No. of iiords Typewritten 
(Experimental Grou~) 
4,200 (976) 
4,154 (976) 
4,143 (913) 
4,099 (912) 
3,902 (901) 
~~.866 (847) 
3,736 (840) 
3,622 (813) 
3,487 (752) 
3,240 (631) 
3,053 (368) 
2,546 (337) 
1,776 (296) 
~ 
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TlillLE An 
AHOUNT OF i'rRIT'.:.:::.m EXP:l::-::SSI:Jl>T PRODUC:IID BY co;:TTI.OL A:N'D EXPZRIMEl'iTAL GRJUPS 
A?~~GED BY PAIRS 
Figures in () Denote Original Expression 
------- ----·-··---~------ --· --------~-----------
Total No. of i!ords Uritten Tot~:tl llo. of \·lords ~iritten lJ o. of Worc1s T~rpe"rrit ten 
by Control Group By Experimental Group (Experimental Group) 
1,825.70 (1,161.46) 16,295.2 (9,540.6 ) 12,588 ( 7 ,463) 
6,611.12 (3,462.33) 7,735.04 (2,198.8 ) 6,053 (1,963) 
2,756.43 (1,6E4.12) 10,418.6 (5,426.2 ) 7,893 (3,875) 
2,392.12 (1,472.92) 10,525.92 (7,392.76) 10,091 (7 ,267) 
4,283.08 (2,040.44) 10,340.44 (7,322.52) 9,916 (7,202) 
1,036.46 ( 577.92) 6,853.96 (1,596.32) 4, 34·1: (1,240) 
4,025.96 (1,719.92) 17,896.4 (9,532.2 ) 12,862 (6,385) 
6,010.48 (2,606.88) 10,170.41 (6,604.04) 9,856 (6,494) 
1,275.94 ( .833.36) 6,480.04 (2,379.08) 5,715 (1,897) 
0,021.08 (1,933.68) 8,665.48 (2,186.96) 6,952 (1,904) 
7,312.00 (2,920.88) 7,042.72 (3,790.52) 6,765 (3,670) 
8,552.40 (3,872.90) 9,160.2 (3,745.6 ) 7,441 (2,928) 
2,431.08 -( 1 , 512. 04) 6,703.44 (1,871.24) 6,148 (1,604) 
2,133.02 (1,296.40) 7,093.72 (1,917.36) 4,982 (1,582) 
6,028.32 (2,862.48) 11,580.8 (5,138.2 ) 8,624 (3,699) 
2,229.44 (1,506.88) 7,663.4 (2, 731. 76) 6,825 (2,213) 
1,810.46 (1,104.66) 5,725.92 (1,955.44) 4, 767 (1,400) 
1,949.40 (1,313.18) 6,380.24 (2,327.48) 5,589 (1,793) 
3,134.20 (1,677.20) 6,822.12 (2,417.32) 5,968 (1,799) 
4,195.58 (1, 681. 78) 3,925.92 ( 1 ,224. 21) 3,622 (1,067) 
1,979.80 (1,191.32) 10,647.08 (7,126.44) 10,165 (6,964) 
1,351.58 ( 923.52) 6,785.08 (2,425.24) 6,041 (1,376) 
2,853.70 (1,724.26) 8,528.32 (3,799.56) 7,648 (3,176) 
1,042.28 ( 509.86) 7,2::Z1.76 (2,693.08) 6,582 (2,211) 
4,090.38 (1,450.54) 5,662.96 (2,351. 60) 5,118 (1,984) 
1-
l\: 
Pair Total no. of \lords 'i'lri tten 
No. by Control Group 
--· 
26 6,218.00 (3,075.68) 
27 1,663.92 (1,004.78) 
28 1,514.08 (1 '078. 76) 
29 2,193.66 (1,399.24) 
30 2,320.20 (1,537.12) 
31 7,458.00 (3,386.48) 
32 3,604.18 (1,098.50) 
33 78.60 ( 20. 96) . 
34 2,326.92 (1,312.54) 
35 3,751.52 (1,714.24) 
36 3,301.66 (1,118.88) 
37 2,061.34 (1,382.82) 
38 749.32 ( 544. 96) 
39 1,919.48 (1,271.20) 
40 1,475.50 ( 702.74) 
41 6,322.72 (3,425.36) 
42 1,645.60 (1,059.88) 
43 1,716.88 ( 1 ' 156. 42) . 
44 1,037.52 ( 597. 36) 
45 757.98 ( 510.24) 
46 1,619.58 (1,059.30) 
47 1,660.76 (1,104.72) 
48 0 ( 0 ) 
49 0 ( 0 ) 
50 846.82 ( 586.70) 
51 1,439.40 ( 893.40) 
52 4,505.00 (1,584.88) 
53 2,422.02 ( 816.28) 
54 2,861.02 (1,167.92) 
TABLE AIV_--Continued 
Total l'l'o. of \lords \'lritten 
by Experimental Group 
14,328.2 (5,419.04) 
6,592.76 (1,938.04) 
6,548.16 (1,652.64) 
8,228.88. (2,389.92) 
5,942.04 (1,510.48) 
4,256.28 (1,678.88) 
9,177.24 (6,520.44) 
8,924.52 (4,493.80) 
7,401.80 (2,732.72) 
8,190.80 (5,497.48) 
4,358.36 (2,2S8.64) 
5,715.16 (2,069.08) 
10,888.6 (3,483.04) 
6,800.16 (2,377. ) 
4,940.96 (2,074.28) 
3,091.24 ( 453.20) 
6,949.72 (1,741.56) 
6,615.4..() (2,735.88) 
5,803.96 (2,032.52) 
11,686.72 ( 8 ,119. 94-) 
7,575.74 (4,353.58) 
9,424.56 (2,124.92) 
6,769.56 (5,030.44) 
8,370.40 (1,536.4,0) 
7,500.84 (2 ,511.16) 
8,554.64 (2,253.40) 
6,335.12 (2,395. 76) 
18,175. (8,915.8 ) 
5,524.88 (2,616.32) 
No. of i'l'ords Type'lrritten 
(Exoerimenta1 Grou~) 
- -
11,769 (5,288) 
4,502 (1,566) 
4,143 (1,333) 
5,939 (1,955) 
3,736 ( 976) 
3,486 (1,092) 
8,817 (6,402) 
8,280 (4,258) 
6,511 (2,062) 
7,955 (5,356) 
4,154 (2,211) 
5,013 (1,587) 
8,027 (3,324) 
5,967 (1,722) 
4,658 (1,959) 
1,776 ( 296) 
6,279 (1,380) 
5,515. (1,887) 
5,259 (1,650) 
11,205 (7,902) 
7,086 (4,250) 
7,098 (1,821) 
5,360 ( 368) 
5,222 (1,222) 
6,500 (1,809) 
6,008 (1,808) 
5,743 (2,008) 
13,695 ( 6, 575) 
5,200 (2,522) 
I 
I 
1-' 
ro 
m 
TABLE AIV--Continued 
Pair Total Uo. of Words ~iri tten Total lTo. of ~{orcls '!,·i'ri tten No. of \'lords Typewritten 
No. by Control Group by EXI'orimental Group (Experimental Group) 
----~~a·---·-------·-·----------------~ ---·- ----·--------·---
--------·-----
55 4,028.20 (2,478.02) 8,946.48 (2' 3~~2. 64) 6,709 (1,882) 
56 2,562.20 (1,6:30.94) 6,805.40 (2,027.92) 5,967 (1,59:3) 
57 2,064.88 (1,346.58) s.:.wo.96 (3,378 ) 7,433 (2,591) 
58 1,189.00 ( 742. 96) 7,020.96 (1,943.32) 6,476 (1,718) 
59 4,227.74 (1,406.70) 2,823.72 ( 473.24) 2,546 ( 337) 
60 6,74::3.04 (2,654.80) 13,215.4 (5,015.6 ) 9,525 (3,3f>8) 
61 2,089.84 ( 1 t 332· • 62) 6,025.56 (1,892.36) 5,402 (1,557) 
62 3,981.68 (1,561.38) 5,427.42 (2,529.86) 4,966 (2,407) 
63 2,272.16 (1,478.22) 11,881.82 (5,111.14) 10,696 (4,093) 
64 1,273.04 ( 722.82) 6,259.32 (1,327.08) 4,200 ( 976) 
65 1,400.96 ( 888.80) 8,150.28 (5,011.76) 7,773 (4,886) 
66 1,427.60 ( 913.42) 5,486.44 (1,487.56) 4,933 (1,126) 
67 2,313.53 (1,435.00) 5,783.24 ( 923.04) 4,337 ( 813) 
68 7,422.88 (3,000.24) 10,385.6 (4,087.4 ) 7,160 (2,217) 
69 608.10 ( 409.04) 7,763.32 (3,084.12) 6,883 (2,623) 
70 907.70 ( 374.14) 7,189.76 (1,331.20) 4,706 ( 912) 
71 0 ( 0 ) 6,035.0 ( 993.72) 5,511 ( 847) 
72 6,825.84 (2,900.08) 5,054.28 (1,082.12) 3,240 ( 752) 
73 1,254.62 ( 661.52) 4,253.08 (1,861.56) 3,902 (1,762) 
74 7,546.22 ( 921.18) 5,876.96 (1,322.08) 5,067 ( 840) 
75 2,079.84 (1,451.70) 5,871.64 (3,619. ) 5,552 (3,488) 
76 1,485.74 ( 990.82) 5,748.44 (3,399.80) 5,455 (3,295) 
77 1,171.90 ( 783.30) 8,372.40 (2,017.48) 5,700 (1,614) 
78 0 ( 0 ) 4,832.60 (1,379.36) 4,099 ( 913) 
79 0 ( 0 ) 8,008.04 (1,594.48) 5,540 (1,322) 
80 1,058.70 ( 713.98) 8.197.64 (1,042.48) 6,175 ( 901) 
81 4,421.16 (1,489.20) 23,050.6 (ll,843.6 ) 14,085 (6,546) 
82 1 ,874,.24 (1,121. 90) 4,080.84 (1,392.64) 3,866 (1,335) 
83 1,048.98 ( 666.44) 3,461. 72 ( 793.44) 3,053 ( 631) 
-
TABLE XV. 
RELATIV.S SCORES AS HI:JAS1J?JiJD BY l1LEl.!EUT..A..RY TYPE't'TRITI:TG ACHI:JV3JHEUT TESTS F03l1 A ~1\J:ID FOPJ-! :B 
--------~-------··---· --·-------·----- ----··--
Form A \'las given April 23 and. 24 (HE>,y 4 in one school) after h'!enty vreeks of 
t;,rpe¥rr:i ting; Form B \ms given June 4 ancl 5 after t-...ren ty-fi ve \<Jeeks of t;y~e­
vrriting. Each Form consisted of t'·ro tests: ~est 1, Fin,:>;ering; Test 2, Copying. 
Test 1 (Fingering) Test 2 (Copying) 
Copying Time Gross ll ords Difference in 
Score Gross '!r:'ords in Hinutes per Minute Typing Rate 
Form A Form] Form A Form ] Form A Form :B Form A Form :B 
26 26 70.6 68.4 6.25 4.5 11 15.2 8.3 
26 26 70 68.4 6.3 5.4 10.7 12.6 7.4 
26 26 70 68.4 7.5 7 9.2 9.8 4.8 
26 26 70 68.4 7.5 7 9.1 9.7 4.5 
26 26 69.6 68.4 7.5 7.2 9.1 9.5 4.2 
26 26 69.6 68.4 8 7.2 8.5 9.5 3.8 
26 26 69.6 68.4 8 7.2 7.9 9.5 3.1 
26 26 69.2 68.4 8 8 7.8 8.5 2.9 
26 26 69.2 68.4 8 8 7.8 8.5 2.8 
26 26 69 68.4 8.1 8 7.8 8.5 2.7 
26 26 69 68.4 9 8 7.7 8.5 2.7 
26 26 68.8 68.4 9 8 7.5 8.5 2.3 
26 26 68.8 68.4 9 8 7.5 8.5 1.8 
26 26 68.6 68.4 9 8 7.1 8.5 1.7 
26 26 68.4 68.4 9 9 7 7.6 1.6 
26 26 68.4 68.4 9.25 9 6.9 7.6 1.6 
26 26 68.4 68.4 9.5 9 6.8 7.6 1.5 
26 26 68.4 68.4 10 9 6.8 7.6 1.5 
26 26 68.4 68.4 10 9 6.7 7.6 1.4 
26 26 68.2 QS.~ lQ ~ 6.3 716 1.2 
:1-' 
CN () 
Score Gross liorcls 
Form A Form :S Form A Form :S 
26 26 68 68.4 
26 26 68 68.4 
26 26 68 68.4 
26 26 67.8 68.4 
26 26 67.8 68.4 
26 26 67.4 68.4 
26 26 67 68.4 
26 26 65.4 68.4 
26 26 65 68.4 
26 26 64.4 68.4 
26 26 63.8 68.4 
26 26 63.6 68.4 
26 26 63.6 68.4 
26 26 63.6 68.4 
26 26 63.2 68.4 
26 26 63.2 68.4 
26 26 63.2 68.4 
26 26 63.2 68.4 
26 26 63.2 68.4 
26 26 63.2 68.4 
26 26 63 68.4 
26 26 63 68.4 
26 26 63 68.4· 
26 26 63 68.4 
26 26 63 68.4 
TP~LE AVo--Continued 
Copying Time 
in ~Unutes 
Form A Form ] 
10 9 
10 10 
10 10 
10 10 
10.25 10 
10.3 10 
11 10 
11 10 
11 10 
11 10 
11 11 
11 11 
11 11 
11 11 
11.25 11 
11.5 11.8 
12 11.8 
12 11.8 
12 12 
12 12.7 
12 12.7 
12 12.7 
12 12.7 
12 12.7 
12 12.7 
Gross i'!ords 
per l•!inute 
Form A Form ] 
6.:3 7.6 
6.2 6.8 
6.2 6.8 
6.2 6.8 
6.2 6.8 
6.2 6.8 
6.2 6.8 
6.2 6.8 
6.2 6.8 
6 6.8 
6 6.2 
5.9 6.2 
5.7 6.2 
5.7 6.2 
5.7 6.2 
5.6 5.8 
5.6 5.8 
5.5 5.7 
5.4 5.6 
5.3 5.4 
5.3 5.4 
5.2 5.4 
5.2 5.4 
5.2 5.3 
5.2 5.3 
Difference in 
Typing Rate 
1.2 
1.2 
1.1 
1.1 
.8 
.a 
.8 
.a 
.8 
.7 
.7 
.7 
.6 
.6 
.6 
.6 
.6 
.5 
.5 
.2 
.1: 
0 
0 
-.1 
-.1 
...... 
(.J 
TABLE XV.--Continued 
Copying Time Gross \'lords Difference in 
Score Gross \lords in Hinutes per lUnute Typing P..ate 
Form A Form :S Form A Form B Form A Form :S Form A Form ] 
26 26 62.8 68.4 12.5 12.7 5.2 5.:3 -.2 
')~ 
...,o 26 62.8 68.4 l2.6 13 5.1 5.2 -.2 
26 26 62.8 68.4 '13 13.6 5.1 5 -.2 
26 26 62.8 68.4 13 13.6 5.1 5 -.3 
26 26 62.8 68.4 1'" .~ 13.6 4.9 5 -.4 
26 26 62.6 68.4 13 14 4.8 4.8 -.4 
26 26 62.6 68.4 14 14.5 4.8 4.7 -.4 
26 26 62.6 68.4 14 14.5 4.4 4.7 -.5 
26 26 62.6 68.4 15 14.5 4.4 4.7 -.6 
26 26 62.4 68.4 15 14.6 4.3 4.6 -.6 
26 26 62.4 68.4 15 15 4.:? 4.5 -.9 
26 26 62.4 68.4 15 15 4.2 4.5 -.9 
26 26 62.2 68.4 15 15 4.1 4.5 -.9 
26 26 62.2 68.4 15 J5 4~1 4.5 -1 
26 25 62.2 68.4 15 15 4.1 4.5 -1.2 
26 25 62.2 68.4 15.5 16.3 4 4.2 -1.2 
26 ~35 62 68.4 15.5 16.3 4 4.2 -1.2 
26 25 62 68.4 16 16.3 3.9 4..2 -1.2 
26 25 62 68.4 16 16.!3 3.9 4~1 -1.~ 
26 24 62 68.4 16 17.2 3.9 3.8 -1.3 
26 23 62 68.4 16 18 3.8 3.8 -1.5 
26 23 62 68.4 16.5 18 3.7 3.8 -1.7 
26 23 62 68.4 18 18 3.5 3.8 -1.7 
25 23 62 68.4 18 19 3.4 3.6 -1.9 
26 23 62 68.4 20 19 3.4 3. 6 -2.1 
I-f< 
TABLE A~--Continued 
Score Gross ~lords 
Form A Form 3 Form .A Forr.1 :B 
26 2~ 61.8 68.4 
25 22 61.6 68.4 
25 22 61.6 69.4 
25 22 61.6 68.4 
25 22 61.4: 68.4 
25 21 61.4 68.4 
25 21 61.2 68.4 
25 21 61.2 68.4 
23 19 61 68.4 
ab 18 ab 68.4 
ab ab a.b a.b 
ab ab ab ab 
ab ab ab ab 
* Pupil absent for one form of test 
**Pupil absent for both forms of test 
Copying Time 
in Hinutes 
Form .A Form J3 
20 20 
20 20.9 
20 20.9 
20 22.7 
20 22.7 
20 26.~ 
25 28 
26 31.8 
37 31.8 
ab 34 
ab ab 
ab 8.0 
ab ab 
Gross Herds Difference in 
per Hinute Typin,<s R[tte 
Form A Form :B 
3.3 :3.4 -2.1 
3.1 3.2 -2.2 
3.1 3.2 -2.3 
3.1 3 -2.8 
3.1 3 -3.7 
3 2.5 -2.9 
2.4 2.4 -4.6 
2.3 2.1 -* 
1.6 2 
* 
ab 2 * 
ab ab * 
ab ab * 
ab ab ** 
1-:: 
Jan. 13,1936. 
Dear Mother, 
We are giving a play Friday 
at nine !i!teen. It is about 
typing. 
We want you to come and see it. 
Catherine. 
·Bradwell School Betty Matthew 
Jan.8, 1936 Room 119 2B 
The Snow 
/ 
I had run at recess playing in 
the snow. I made a snow man. 
He looked funny. I made a snow 
chair. 
134 
Figure Al. Invitation and Story Typed by 2B Pupils Using Correct Typewriting 
Technique 
,near Mother and Dad 
lt took a lot ot practice 
I To type this little line 
It shows how much I love you 
So be my Valentine 
Happy Easter! 
On Easter day all the children are so happy. 
All the children play out-o! doors. 
Good children get a Easter basket. 
Bad children get none. 
Helen Stevens 
Figure A2. Seasonal Greetings Ty:pewri tten by Second-Grade Pupils Using 
Correct Typewriting Technique 
135 
!Dear Donald, 
213od~ N. Kedzie Ave. 
Chicago, Ill. 
l'Iay 19 1936 
I want to tell you that we miss you very 
~uch. we still have the typewriters. 
lwe write -rery long stories now. 
I hear you are doing good work in your new 
school. We are having very much fun here. 
~e w:i. sh you were here. 
Lawrence 
Dear YJOther: 
Chicago, Illinoi, 
May 12, 1936 
We are haveing very nice weather here. 
I hope you are having wary nice weather· 
in Richmond. 
I hope you got my to letters I wrote you. 
Daddy sent them by Air Hale. 
We are missing you very much. I think of 
you every night when I go to bed. Peggy 
and I think of when you are coming back. 
With Love ~anet, 
p. s. JOOOOOCXY'.AX: 
Figure A3. Original Composition--Letters Typev~itten by 2A rupils (Copy) 
........ 
Figure ~4. 
Bradwell School 
May 8, 1936 
Betty Anne Matthew. 
Grade 2A 
.Spring vacation 
We went down town Wednesday. We 
went to Marshall Fields and bought my 
Shirley Temple doll a new pair or shoes 
and socks. They gave her a pair of pearls 
tree. 
I bought three pair of Shirley Temple 
socks for myself. 
After we had our lunch we went to the 
Chicago Theater and saw Our Gang in pearson. 
While we were there we saw all 
di!trent sets of quintuplet~ We went to 
the Scott store and bought a pretty 
picture of the quints. 
We could not go to Geargia Lou's for 
lunch on Thursday because she wasn't 
reeling well. 
I helped my mother carpet sweep and 
dust. 
137 
I 
Original Typewritten Composition by a 2A Pupil Using Correct Type-
writing Technique (Copy) 
.BradWell School Arthur W.Smith 
April 17, 1936 Room 119-2A. 
The Farmer 
The !armer and his horses plow the fields so that we may have good 
-Vegetables. The farmers cows are very good helpers too. 
They give us milk. He gets up very early in the morning and begins to 
-Work. At night he milks the cows. 
Bradwell School 
May 14, 1936 
My Birthday 
Paul Robinson 
Room 119::!RA.. 
I am going to have a birthday in July. I am going to invite eight 
children because I Will be eight years old. I am going to have eight 
candles on my cake. We will play ga~es. We will have-cookies and ice 
cream. 
Figure MJ. Original Typewritten Compositions by 2A Pupils Using Correct Typewriting Technique (Copy)-
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Edward Boegen May 18, 1936 Darwin 
School. 
My Canary 
My canary sings almost every day. 
He sings pretty songs all the time. 
My canary is all yellow, 
Once when my mother was going to take him 
take him out of' the cage to cut );lis 
nails he slipped :from my mothers hand 
and flew all around the house • 
My mother was scared. She thought he 
was going to fly outside. 
itny I like to go sailing on boats. 
I like to go sailing on boats because 
I can go fishing. It is also nice to 
watch the blue water. I think it is 
so very nice to do that. I like to go 
row-boating, too. I would like to 
take a boat trip, very much. I think 
we are going on a boat trip this summer. 
If we do go, I think it is going to be 
a short trip, and I think we will go 
in a moter-boat. 
Beatrice Ann Marshment 
~ril 17, 1936 
Figure AJ3. Original Typewritten Compositions by 2APupils (Copy) 
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BradWell School 
June 8, 1936 
A Picnic 
Jacqueline Brady. 
Grade 2A. 
We are going on a picnic. I am very, very glad and so is 
mj sister. We are going to South Bend. My grandpa lives there. He 
has a garden to the end or the block. We have a !arm in our room too. 
Bradwell School 
May 11, 1936 
The Library 
Betty Waters. 
Room 119-2A 
---------------
I went to the South Shore library. I got a book called Jumbo. It 
wa.s very runny. He went to his aunt's soda !ountain.He bought a lot or 
candy. I enjoyed the book very much. 
Figure_ A7. __ Original Typewritten Compositions b:v 2A Punils (Co_py) ~ 
Sheldon Arenberg J'an. 27, 1936 
My Sister 
I have a little sister. 
She is two years old. Sheldon Arenberg May 26, 1936 
Her name is Arlene Arenberg. I1y New Boat 
She likes to play with me. One day when my mother and I went 
I like to play with her too. down-town my mother bought me a sailboat. 
When I come from school she plays with It was a pretty one. I sailed my sailboat 
me. She plays house with me. in the lake. It went so far that I couldn't 
We go to eat supper at six o'clock. see it any more but my dog saw it and went 
We play three hours more. out in the water to get it. It took him two 
Me and my baby sister go to bed at min. to go and get the boat. He took the 
nine o'clock. I get up at seven boat in his mouth and made it come my way. 
o'clock. I1y baby sister gets up at I was proud of my dog% Have you a dog? 
eight o'clock. When Iget dressed she 
tells me to stay home. I tell her I 
have to go to school. Then I go to 
school. Good-by Arlene. 
Figure .AB. Origin&}. Typewritten Compositionm of a Second-Grade Pupil as of J'anuary 2'7 and May 26 {copy) 
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Noreen Johnson . Feb.3,1936 
!'1y Doll 
I have a doll. Her name is Shirly May .She has a pink dress. 
Her shoes are white. She has blond hair. She sits in my buggy. 
Noreen Johnson June 5,1936 
I have to give her a licking.She 
I-l'-1y Doll 
doesn't like that. No babies like 
l'-1y doll's name is Shirley Y~e. She has 
a pink and blue dress on. She has white to get a licking. When I give her a 
shoes and stockings on. She has blond licking she crys • Then she kicks. 
hair. In the winter she stays in the Then I put her to be~ Then she screams. 
house in her buggy. In the summer I take I say to her you are a bad girl. Then 
out for a ride in her buggy. She likes she starts to cry again. Then I say 
to go for a ride in her buggy. I like stop crying or I'll give you another 
to take her for a ride around the block. licking. When she heara me say that she 
It is fun to take her. She is very pretty. stops crying. Then I say are you going 
When my girlfriend and I play house she to be a good girl? Then she says yes. 
is the bahy. Sometimes she is bad. Then Then I say are you sure? She says yes. 
Figure A9. Original Typewritten Compositions by 2A Pupil at Beginning and End of Semester {Cop~ . 
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The thesis, "An Experimental Study of the 
Educational Use of the Typewriter in Second 
Grade", written by Ethel Fitzpatrick Burke, has 
been accepted by the Graduate School with refer-
ence to form, and by the readers whose names 
appear below,with reference to content. It is, 
therefore, accepted in partial fulfillment of 
the requirements for the degree of Master of 
Arts. 
James A. Fitzgerald, Ph.D. May 6, 1939 
Rev. Austin G. Schmidt, S.J., Ph.D. May 10, 1939 
